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ABSTRACT
Purpose: to develop a screening instrument to identify the risk of developmental stut-
tering in preschoolers. 
Methods: the procedures were divided into two stages: The first one (theoretical), con-
sisted of the literature review and the construction of the items that make up the instru-
ment; the second stage (content validation), consisted of the analysis of the instru-
ment by a judging committee formed by 10 speech-language-hearing therapists who 
work in the field of fluency. The data analysis was based on the calculation of the item 
content validity index (I-CVI) and the total number of answers (T-CVI). Also, an item 
reliability analysis was conducted with Cronbach’s alpha. 
Results: the Developmental Stuttering Screening Instrument (DSSI) encompassed 24 
items distributed into four key categories. The I-CVI and T-CVI revealed a high agree-
ment between the judges. The Cronbach’s alpha coefficients indicated a high inter-
nal consistency between the judges’ answers in 19 of the 24 items. The qualitative 
analysis pointed to the need for new adjustments. All the analyses contributed to the 
construction of the second version of the instrument. 
Conclusion: the proposed instrument showed content-based validity evidence that 
made it possible, up to the present moment, to adjust it to its construct. It is suggested 
that the validation process continue, employing new accuracy measures.
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INTRODUCTION

Stuttering is a neurodevelopmental fluency disorder 
that starts in childhood1. It appears at 33 months old 
on average when the neural networks that sustain 
the fluent speech process produce unstable control 
signals, presenting atypical disfluencies that may be 
susceptible to the genetic, epigenetic, and environ-
mental influences, characterizing it by a multifactorial, 
complex etiology2. The incidence of stuttering among 
children younger than five or six years is estimated to 
be much higher than in later stages of life, ranging from 
3% to 17% in early childhood – drawing attention to the 
period when preschoolers develop the disorder3.

Its primary manifestation in speech consists of the 
unexpected frequency of stuttering-like disfluencies 
– especially blocks, prolongations, and repetitions 
– allowing for a diagnosis that differs it from other 
language disorders4. However, there are also some 
not so visible characteristics with psychosocial impact, 
potentially interfering with the person’s quality of life 
in the long run. The child that starts stuttering early in 
life may develop social, emotional, and behavioral diffi-
culties, such as having negative feelings towards their 
speech, decreasing their communicative social partici-
pation, and becoming systematically intimidated – i.e., 
being bullied5. Early detection and care may minimize 
speech impairment and prevent the onset of other 
complications. Moreover, they can keep stuttering from 
becoming persistent, in case it is identified soon in the 
initial manifestations2.

The consequences of stuttering worsen as the 
child grows older. In its initial onset phase, at around 
two and a half years old, speech fluency recovery 
can be potentialized to 80%, whereas at seven years 
old stuttering tends to become chronic2. This reflects 
directly on the clinical prognosis, as the longer a child 
stutters, the less likely it is for them to spontaneously 
recover, implying in late intervention, worse prognoses, 
increased clinical rehabilitation time, chronic stuttering, 
and fewer chances for them to become fluent adults.

Hence, the recommended professional conduct 
to treat stuttering is early intervention, which requires 
early identification6. This can be done with a screening 
instrument encompassing the main risk factors for 
its development in the target population. Such an 
instrument must be accessible to education and health 
professionals that work with preschoolers; when risk 
is present, the child must be referred for specialized 
assessment and diagnosis7.

The literature commonly points to the need for 
carrying out screening initiatives so children with risk 
for stuttering are referred for assessment as early as 
possible, thus avoiding the loss due to delayed initial 
care8-10. Also, early childhood screening helps spread 
information (e.g., instructions on how to promote 
fluency), prevents stuttering, and opens the way to 
follow up the child’s speech7. Nevertheless, the clinical 
instruments in this field, besides their great variety, 
are mostly aimed at diagnosing the disorder, instead 
of screening the risk. Moreover, no instrument was 
found to have been administered exclusively to screen 
preschoolers11.

To develop an instrument, it is important to respect 
the psychometric properties that aim to ensure the 
quality and effectiveness of the results with evidence of 
validation tests. One of the first validation tests is the 
content-based evidence, which begins transforming 
abstract concepts into actual measurable indicators – 
an essential stage in the process12.

In this sense, considering the importance of the 
early identification of stuttering and the shortage of 
instruments to screen this disorder, this study aimed 
to develop a screening instrument with content-based 
validity evidence to identify the risk of developmental 
stuttering in preschoolers.

METHODS
This research, in compliance with resolution no. 

466/12 of the Conselho Nacional de Saúde (National 
Health Council), was approved by the Human Research 
Ethics Committee of the Universidade Federal de 
Pernambuco, state of Pernambuco, Brazil, under 
certificate CAAE: 00329018.1.0000.5208, and evalu-
ation report no. 3.061.209. This study is observational, 
analytical, cross-sectional research with a quantitative 
and qualitative approach.

Participants
Ten speech-language-hearing therapists with 

expertise in the field of fluency participated in the study 
to form the judging committee. The number of analysts 
followed what is indicated in the literature13.

To select the professionals, the research was 
announced in digital media, particularly with the support 
from three entities in the field, namely: the Instituto 
Brasileiro de Fluência (IBF, Brazilian Fluency Institute), 
the Associação Brasileira de Gagueira (Abragagueira, 
Brazilian Stuttering Association), and the Oficina de 
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Fluência (Fluency Workshop). They consented to 
participate by clicking on the statement “I have read the 
informed consent form (ICF) and am voluntarily willing 
to participate”; the ICF had been made available in an 
online form.

Altogether, 110 speech-language-hearing therapists 
were invited via e-mail to answer an online professional 
characterization form structured by the authors to meet 
the eligibility criteria (Figure 1). Besides the ICF, it 
contained closed- and open-ended questions, grouped 
in three categories: questions on their professional 
training; questions on the clinical assessment of and 
intervention on stuttering; questions on the theoretical 
conceptions of child stuttering.

Of the 50 professionals that answered the online 
form, 22 were selected to form the judging committee 
– those who reported more than five years of clinical 
experience in the field of fluency, who understood 
stuttering as a genetics-based neurodevelopmental 
disorder, and who guided their clinical practice by a 
neurolinguistic and motor or multidimensional approach 
to stuttering. Only 10 of the speech-language-hearing 
therapists participated in the judging committee, as 
they returned their evaluations by the deadline. The 
professionals that were no longer in the profession or 
the field of fluency were excluded from the selection. 

The detailed formation and characterization of the 
judging committee are shown in Figure 2:

Sample (n = 10)

RE
TU

R
N

Speech-language-hearing therapists who 
returned their answers assessing the risk 

instrument (n = 10)

Those who did not return their answers assessing the risk instrument by the deadline were 
excluded (n = 12)

PE
R

CE
PT

IO
N

 
O

N
 

ST
U

TT
ER

IN
G Speech-language-hearing therapists who 

understand stuttering as a genetics-based 
neurodevelopmental fluency disorder (n = 24)

Those who did not describe stuttering as established in the DSM-5 were excluded (n = 9)

AP
PR

O
AC

H

Speech-language-hearing therapists who 
described their practice with a neurolinguistic 
and motor or multidimensional approach to 

stuttering (n = 22)

Those who reported not using the multidimensional factors in their evaluative and 
interventive approach to child stuttering, or at least the neurolinguistic and motor approach, 

were excluded (n = 2)

CRITERIA TO SELECT THE JUDGES

RE
C

RU
IT

IN
G

Survey of speech-language-hearing therapists 
who answered the online questionnaire (n = 50)

TI
M

E 
W

O
R

KI
NG

 
IN

 T
H

E 
FI

EL
D

Speech-language-hearing therapists who 
reported a minimum 5-year experience in the 

field (n = 33)

Those who reported less than 5-year clinical experience working in the field of fluency in the 
treatment of stuttering children were excluded (n = 17)

AN
N

O
UN

CI
NG

Survey of speech-language-hearing therapists 
invited to answer the online questionnaire (n = 

110)

Those who did not answer the online questionnaire because they did not want to 
participate, were no longer working in the field, did not have time available, or forgot to 

answer it were excluded (n = 60)

 

 

Figure 1. Methodological flowchart with the judging committee selection process. Recife, Pernambuco, Brazil, 2019
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various dimensions, some of which were more critical 
and possible to be observed by a layperson. Therefore, 
the instrument comprised four key categories, namely: 
category I – General and Communication Development 
(containing five items); category II – Linguistic Aspects 
(containing eight items); category III – Motor Aspects 
of Speech (containing five items); and category IV – 
Psychosocial Aspects (containing six items). Each item 
was presented as questions on the risk factors, guiding 
the assessor in relation to the child’s speech devel-
opment and behavior regarding their fluency, based 
on the parents’/guardians’ perception. Altogether, 24 
questions were formulated. The risk factors, organized 
per category, are shown in Table 1.

Materials 

Developmental Stuttering Screening Instrument 
(DSSI)

The DSSI was developed to be administered 
to parents and/or guardians by trained health and 
education professionals who work with children aged 
two years to five years and 11 months. It must be 
administered with a set of questions, aiming to obtain 
objective answers and subjective considerations 
regarding the aspects involved in the child’s general 
development, communication, and speech fluency.

The first version of the DSSI considered that the 
main risk factors for developmental stuttering involved 

Judge 1 Judge 2 Judge 3 Judge 4 Judge 5 Judge 6 Judge 7 Judge 8 Judge 9 Judge 10
Time since 
graduation

Over 20 
years

Over 20 
years

Over 20 
years

Over 20 
years

Over 20 
years

From 10 to 
15 years

Over 20 
years

From 10 to 
15 years

From 15 to 
20 years

Over 20 
years

Schooling level
Doctor’s 
degree

Master’s 
degree

Doctor’s 
degree

Doctor’s 
degree

Master’s 
degree

Doctor’s 
degree

Doctor’s 
degree

Specializa-
tion

Doctor’s 
degree

Specializa-
tion

Title of 
specialization in 
fluency

Yes No Yes No Yes No No No Yes No

Time of clinical 
experience in 
fluency

Over 20 
years

From 15 to 
20 years

From 5 to 10 
years

Over 20 
years

Over 20 
years

From 10 to 
15 years

Over 20 
years

From 5 to 10 
years

From 15 to 
20 years

Over 20 
years

Does she 
work in more 
than one field 
of speech-
language-
hearing 
pathology?

Yes, 
Fluency and 
Language

Yes, Fluency, 
Language, 
Voice, and 
Educational

Yes, Fluency, 
Language, 

and 
Orofacial 

Motor 
Functions

No
Yes, Fluency, 
Language, 
and Voice

Yes, Fluency, 
Language, 

and 
Orofacial 

Motor 
Functions

Yes, Fluency, 
Language, 
Voice, and 
Educational

Yes, Fluency, 
Language, 

and 
Audiology

No

Yes, Fluency, 
Language, 

Voice, 
Orofacial 

Motor 
Functions, 
Dysphagia, 

and 
Audiology

Is she a faculty 
member?

Yes No Yes Yes Yes Yes Yes Yes No No

Workplace
Private office 
/ Classroom

Private office Private office Classroom Private office
Private office 

/ public 
service

Private office Classroom Private office Private office

Frequency of 
participation 
in congresses 
in the field of 
fluency

Always Always Always
Nearly  
always

Always
Nearly  
always

Nearly  
always

Nearly  
always

Nearly  
always

Rarely

Does she give 
speeches/offer 
courses on 
fluency?

Yes Yes Yes Yes Yes No Yes No Yes No

Has she already 
screened 
stuttering in 
preschoolers?

Yes No No Yes Yes Yes Yes No No No

Figure 2. Characterization of the judging committee. Recife, Pernambuco, Brazil, 2019.
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Hence, a checklist was prepared to assess the 
instrument, encompassing three judging aspects: (1) 
judgment of the general aspects of the instrument; 
(2) judgment of the categories that make up the 
instrument; and (3) judgment of the items that make 
up the instrument. The first two aspects were guided 
by the following questions: “In general, how would 
you evaluate the instrument regarding the following 
items?”, and “Are the categories indeed adequate 
to their content?”. The last aspect (judgment of the 
items that make up the instrument) corresponded 
to the level of agreement in the makeup of the DSSI 
items, considering the adapted criteria proposed by 
Pasqualli (2010)17: objectivity criterion (OC), simplicity 
criterion (SC), clarity criterion (CC), relevance criterion 
(RC), precision criterion (PC), amplitude criterion (AC), 
modality criterion (MC), and credibility criterion (DC). 
In addition to these, grammatical criteria were also 
considered: sentence length (SL), phrasal structure 
(PS), and vocabulary (V). 

The assessment material also had room for 
comments, notes, and observations, which could be 
used to justify items given low values in the analysis, 
suggest changes, or add components they considered 
relevant but were not included in the instrument.

Procedures

The instrument construction and validation 
procedure was based on the following phases: (I) inves-
tigation of the literature on the theme in question; (II) 
construction and organization of the items that make up 
the instrument (first version), described in the preceding 
section; (III) assessment by the judging committee; (IV) 

In category I, the possible answers for the questions 
were defined as “yes”, “no”, and “did not know how to 
answer”. The other categories were evaluated with the 
frequency in which the risk factors were presented, with 
a Likert scale ranging from 1 to 5 – in which number 
1 indicates absence, number 5, constant presence, 
and the other numbers reveal a gradual perception of 
the frequency (rarely, sometimes, and frequently). The 
interpretation of the final result is that the higher the 
total score, the higher the risk of stuttering.

The Likert scale was chosen because of the manner 
how the disorder is manifested in terms of frequency and 
intensity. The five-point range of the scale was chosen 
because it makes the instrument more precise and 
furnishes more information to measure the construct, 
evidenced as the point of balance between the degree 
of adjustment of the model and the precision of the 
measurement14. This format has been recognized as 
the best method to early identify preschoolers at risk of 
developmental disorder, like autism15. Moreover, scales 
have been more often used to assess the severity of 
stuttering due to their practicality11.

Checklist to Assess the DSSI

International guidelines aligned with the adequate 
scientific-technical advancements were followed to 
construct and validate the instrument and obtain 
evidence of its validity. One of the first validation 
psychometric tests is the content-based evidence16. 
Content validity considers data on the instrument’s 
content, investigating the set of items and assessing 
them with the degree of agreement regarding their 
relevance for and representativity of a given concept16.

Table 1. Item composition and quantity distributed by category of the initial construction of the instrument (first version)

Category 1
General and 

Communication 
Development

Category 2
Linguistic Aspects

Category 3
Motor Aspects

Category 4
Psychosocial Aspects

Composition of the Items 
(risk factors)

Perinatal complications
Stuttering-like 
disfluencies

Uncoordinated speech Temperament

Language development Other disfluencies Strained speech Perception of stuttering

Infections
Intelligibility of the 

discourse
Physical concomitants Awareness of stuttering

Complaint - Breathing Child’s response
Heredity - Speed of speech Social reaction

- - - Communicative pressure
Total of questions 5 8 5 6
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content validation (data analysis); and (V) reformulation 
of the second version of the instrument (final result).

Phases I and II – Investigation of the literature and 
construction and organization of the DSSI

The DSSI was developed based on the instrument-
developing model suggested by Pasquali (2010). The 
author proposes that the theoretical, empirical (experi-
mental), and analytical (statistical) stages be method-
ologically followed when constructing an instrument17. 
The present research allowed for the conclusion of the 
first stage of the model (the theoretical part), which 
encompasses from the theoretical foundation to the 
construction of the instrument and its content validation.

An extensive literature review, already described 
in an integrative review study11, was used as the 
theoretical basis to plan and develop the first 
version of the instrument. The BIREME and PubMed 
databases were accessed to identify how stuttering 
preschoolers are being assessed and with what instru-
ments. Publications of the last five years in English, 
Portuguese, and Spanish were selected. “Diagnosis” 
and “screening” were the descriptors used for the 
search, both crossed with “stuttering” using AND. 
Thus, 17 articles were selected for analysis, contrib-
uting significantly to the construction of the instrument.

Phase III – Assessment by the judging committee
The 10 selected judges were sent an invitation letter 

via email with the screening instrument (first version, 
completed after phases I and II) and a document 
with guidelines (checklist) to assess its items. The 
committee was instructed to judge the general aspects, 
categories, and items that make up the DSSI using 
the Likert scale to analyze the criteria. The score in the 
scale ranged from 1 to 5, which represented: 1 – I totally 
disagree; 2 – I partially disagree; 3 – I neither agree nor 
disagree, 4 – I partially agree; 5 – I totally agree.

Data analysis (Phase IV – Content validation)
The judgment of both the general aspects of 

the instrument and its categories were analyzed by 
calculating the Content Validity Index (CVI) 13, which 
measures the percentage of agreement between the 
judges concerning the instrument. The CVI was calcu-
lated by dividing the number of the judges’ answers 
given a score of 4 or 5 in the Likert scale by the total 
number of the judges’ answers assessing the item – i.e., 
CVI = number of answers with a score of 4 or 5 per item 

(I-CVI) divided by the total number of answers (T-CVI). 
The quantitative acceptance indicators between judges 
must be higher than 0.78 for the general aspects and 
categories to be considered adequate13.

The SPSS statistical software, version 20, was 
used to individually analyze each category’s items 
and assess their internal consistency and reliability. 
These variables refer to the capacity to consistently 
reproduce a result in time and space18. To this end, 
the Cronbach’s alpha (α) reliability and agreement 
statistical test was applied19. The minimum acceptable 
value for the alpha is 0.7, below which the internal 
consistency is considered low, indicating that the items 
measure different attributes or the subjects’ answers 
are inconsistent19.

Concerning the qualitative analysis, the content 
analysis technique20 was used to order and organize by 
item everything the judges had written and suggested 
and thus find the information’s meaning and under-
stand it in depth. The comments were transcribed into 
a table developed to verify the details not contained 
in the assessment material or the justifications for the 
negative scores of any given item. The comments were 
coded by central themes as they appeared. These data 
were interpreted by the consensus of the second group 
of judges formed by the researchers responsible for the 
present study. They analyzed whether the suggestions 
were fitting to be included in the screening instrument.

RESULTS

Content validation evidence

The descriptive analysis, based on the measures 
of central tendency to judge the general aspects of 
the instrument and its four categories, verified that the 
mean values for the judges’ answers were 4.63 and 
4.74, respectively, as seen in Table 2. The minimum 
values showed that the general items that were given 
a lower analysis (being therefore modified) were the 
following ones: “Title of the Instrument”, “Quality of the 
items (questions)”, “Clarity of the items (questions)”, 
and “Sequence in which the categories are presented”. 
Likewise, in judging the categories, the general 
analysis variables that were given minimum values 
were: “Relevance of categories II and III” and “Number 
of items that make up category II”. However, these 
minimum values were registered by only one judge. 
The items were given due attention but did not reflect 
on the general judgment, which was positive.
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Hence, when considering the judgments with 

scores of 4 and 5, the general aspects of the instrument 

achieved a CVI = 0.94, while the general judging of the 

categories achieved a CVI = 0.93. This means a high 

level of agreement was reached between the judges, 

as the index was higher than 0.78, indicating that 

the instrument, in the overall view, met the intended 

objective.

Assessing separately the content of each category’s 

items, the lowest and highest I-CVI are observed in 

Table 3. These values considered the criteria mentioned 

in Methods: objectivity, simplicity, clarity, relevance, 

Table 2. Measures of central tendency of the general aspects of the instrument and the general judgment of the categories

Measures of Central Tendency General aspects of the instrument Judgment of the categories
Mean 4.63 4.74

Median 5 4.75
Minimum 1 2
Maximum 5 5

precision, amplitude, modality, and credibility, as well 
as sentence length, phrasal structure, and vocabulary.

The I-CVI content validation analysis revealed a 
maximum degree of relevance and representativity in 
all the items of categories II, III, and IV, indicating that 
these items’ contents in the instrument properly reflect 
the construct that is being measured. However, in 
category I, two items achieved scores lower than 0.78 
and needed to be reformulated. One item referred 
to “language development”, involving the criteria of 
simplicity, precision, and amplitude. The other item 
referred to “speech complaint”, involving the criterion 
of simplicity.

Table 3. Highest and lowest item content validity index values by category 

CRITERIA
CAT1 CAT2 CAT3 CAT4

Lowest  
I-CVI

Highest  
I-CVI

Lowest  
I-CVI

Highest 
I-CVI

Lowest  
I-CVI

Highest 
I-CVI

Lowest  
I-CVI

Highest  
I-CVI

OC
I3. I4-

0.9
I1. I2. I5-

1.0
I4. 17. I8-

0.9
I1. I2. I3. I5. I6-

1.0
I5-
0.9

I1 ao I4-
1.0

I1. I6-
0.9

I2 ao I5-
1.0

SC
I3. I4-
0.7*

I2. I5-
1.0

I1. I4. I6. I8-
0.9

I2. I3. I5. I7-
1.0

-
All of them

1.0
I1-
0.8

I2. I3-
1.0

CC
I4-
0.8

I2. I5-
1.0

I1. I3. I4. I7. 
I8-
0.9

I2. I5. I6-
1.0

I1. I5-
0.9

I2 ao I4-
1.0

I1-
0.8

I2. I3-
1.0

RC
I4-
0.8

I1. I3. I5-
1.0

I4. I7. I8-
0.9

I1. I2. I3. I5. I6-
1.0

I1
0.89

I2 ao I5-
1.0

I2-
0.9

I1. I3 ao I6-
1.0

PC
I3-

0.7*
I2. I5
1.0

I3. I4. I7. I8-
0.9

I1. I2. I5. I6-
1.0

I1
0.8

I2 ao I4-
1.0

I1-
0.9

I2 ao I6-
1.0

AC
I3-

0.7*
I2. I5-

1.0
I2. I7. I8-

0.9
I1. I3. I4. I5. I6-

1.0
I1. I5-

0.9
I2 ao I4

1.0
I2

0.9
I1. I3 ao I6-

1.0

MC
I3. I4-

0.9
I1. I2. 15-

1.0
I7. I8-

0.8
I1 ao I6-

0.9
-

All of them
1.0

I1. I2. I4-
0.9

I3. I5. I6-
1.0

DC
I3. I4-

0.8
I1. I2. I5-

1.0
I7. I8-

0.9
I1 ao I6-

1.0
-

All of them
1.0

-
All of them

1.0

SL
I1. I3. I4-

0.9
I2. I5-

1.0
I7. I8-

0.9
I1 ao I6-

1.0
-

All of them
1.0

-
All of them

1.0

PS -
All of them

1.0
I7. I8-

0.8
I1 ao I6-

0.9
I1

0.9
I2 ao I5-

1.0
I2. I6-

0.9
I1. I3 ao I5-

1.0

V -
All of them

1.0
I7. I8-

0.9
I1 ao I6-

1.0
-

All of them
1.0

I2. I5. I6-
0.9

I1. I3. I4-
1.0

Captions: Cat1: Category 1; Cat 2: Category 2; Cat 3: Category 3; Cat 4: Category 4; I-CVI: Item content validity index; OC: objectivity criterion; SC: simplicity criterion; 
CC: clarity criterion; RC: relevance criterion; PC: precision criterion; AC: amplitude criterion; MC: modality criterion; DC: credibility criterion; SL: sentence length;  
PS: phrasal structure; V: vocabulary; I1: Item 1; I2: Item 2; I3: Item 3; I4: Item 4; I5: Item 5; I6: Item 6; I7: Item 7; I8: Item 8.
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Internal Consistency

The internal consistency was assessed with 

Cronbach’s alpha to measure the homogeneity of the 

items of the instrument. The highest and lowest means 

and the highest and lowest Cronbach’s alpha are seen 

in Table 4, presented by the items in each category. 
These values considered the same criteria of the 
previous table, namely: objectivity, simplicity, clarity, 
relevance, precision, amplitude, modality, and credi-
bility, as well as sentence length, phrasal structure, and 
vocabulary.

Table 4. Highest and lowest mean and Cronbach’s alpha values of the items per category

CRITERIA
CAT1 CAT2 CAT3 CAT4

Lowest Highest Lowest Highest Lowest Highest Lowest Highest

OC I3. I4- 4.7 I5- 5.0
I7. I8-

4.6
I1. I2. I3. I5. I6-

5.0
I5-
4.7

I2. I3. I4-
5.0

I1. I6-
4.6

I3. I4. I5-
5.0

SC
I4-

3.8*
I2. I5-

5.0
I8-
4.5

I2. I3-
4.9

I1. I4-
4.8

I2. I3. I5-
5.0

I1
4.3

I4-
4.9

CC
I4-
4.3

I5-
5.0

I7. I8-
4.5

I2. I6-
5.0

I1-
4.4

I2. I3. I4-
5.0

I1-
4.5

I3-
5.0

RC
I4-
4.4

I1. I3. I5- 5.0
I7. I8-

4.6
I2. I3. I6-

5.0
I1-

4.78
I2 to I5-

5.0
I2-
4.6

I3. to I6-
5.0

PC
I3-
4.2

I2. I5-
5.0

I7. I8-
4.6

I1. I2. I6-
5.0

I1
4.4

I2. I3. I4-
5.0

I1-
4.7

I2. I3. I4-
5.0

AC
I3-
4.2

I2. I5-
4.9

I7-
4.5

I1. I3. I4. I5. I6-
5.0

I5-
4.7

I2. I3. I4-
5.0

I2-
4.7

I3 to I5-
5.0

MC
I4-
4.6

I1. I2. I5- 5.0
I7. I8-

4.3
I1 to I6-

4.7
I1-
4.9

I2 to I5-
5.0

I1-
4.6

I3. I5-
5.0

DC
I4-
4.4

I1. I2. I5- 5.0
I7. I8-

4.6
I1 to I6-

5.0
-

All of them
5.0

I1. I2-
4.9

I3 to I6-
5.0

SL
I4-
4.5

I2. I5-
5.0

I7. I8-
4.6

I1 to I6-
5.0

I1. I4-
4.9

I2. I3. I5-
5.0

I3-
4.8

I4 to I6-
5.0

PS
I1. I4-

4.9
I2. I3. I5-

5.0
I7. I8-

4.2
I1 to I6-

4.7
I1-
4.5

I2 to I5-
5.0

I2. I6-
4.7

I1. I4
5.0

V
I4-
4.9

I1. I2. I3. I5-
5.0

I7. I8-
4.6

I1 to I6-
5.0

I1-
4.9

I2 to I5-
5.0

I2. I5-
4.6

I4
5.0

Alfa Cronbach I2- 0.44*
I5-

0.95
I5-

0.55*
I7-

0.97
I4-

0.43*
I1. I5-
0.83

I3-
0.65*

I2-
0.90

Captions: Cat1: Category 1; Cat 2: Category 2; Cat 3: Category 3; Cat 4: Category 4; OC: objectivity criterion; SC: simplicity criterion; CC: clarity criterion; RC: relevance 
criterion; PC: precision criterion; AC: amplitude criterion; MC: modality criterion; DC: credibility criterion; SL: sentence length; PS: phrasal structure; V: vocabulary;  
I1: Item 1; I2: Item 2; I3: Item 3; I4: Item 4; I5: Item 5; I6: Item 6; I7: Item 7; I8: Item 8.

As seen in Table 4, the results of the mean values per 
item demonstrated that almost all the items assessed 
had means equal to or higher than 4.2, indicating the 
good acceptance by the judges. Only one item’s mean 
was lower than 4.2, corresponding to the simplicity of 
the question on the presence or absence of the child’s 
speech complaint (item 4 of category I). The judges’ 
analysis considered that the question in this item, 
whose mean was 3.8, could lead to a confusing answer.

Cronbach’s alpha, on the other hand, evidenced 
that, of the 24 items in the instrument, 19 (80%) had 
high internal consistency, while only five (20%) had 

low internal consistency between the judges in at least 
one item of each category. The items on “infections” 
(category I), “stuttering-like disfluencies – prolonga-
tions” (category II), “stuttering-like disfluencies – sound 
repetition” (category II), “breathing” (category III), and 
“awareness of stuttering” (category IV) had an α lower 
than 0.7 and needed to be revised. The descriptive data 
made it possible to identify in which criteria these items 
obtained minimum values, which were the relevance 
(item 1 – category I); modality and phrasal structure 
(item 5 – category II); simplicity, modality, and phrasal 
structure (item 1 – category II). No minimum value 
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was lower than 4 for the items on “breathing” and 
“awareness of stuttering”. It should be pointed out that 
in two items, both in category III, there was no variance; 
hence, the analysis of the α was ignored, as there was 
unanimous agreement between the judges on the 
items about “speech strain” and presence of “physical 
concomitants”.

Qualitative Analysis of the Instrument
The judges could also point out their considerations 

on all the items of each category. All the 10 judges 

made use of the room provided for them to make their 
comments on the items of the instrument. Some compli-
ments were expressed – for instance, “succinct, enlight-
ening, and objective material, easy for the parents to 
access and for the professional to interpret” (judge 7). 
Nonetheless, the qualitative analysis focused on the 
suggestions of changes in the instrument. The most 
important notes that were accepted as a consensus by 
the second group of judges, formed by the researchers 
responsible for the present study, are shown below, in 
Figure 3.

Category I Category II Category III Category IV
Judge 1 CONTENT

“The way it’s written, these 
are not perinatal but postnatal 

complications”.

VOCABULARY
“I suggest something like this 
be said: Does he/she pause 

BETWEEN words (incoordination or 
hesitations) or WITHIN the words, 

especially in its beginning?”

CONTENT
“Stuttering and people’s reactions 
to it can cause anxiety, frustration, 
or shame. This is not necessarily 

related to temperament. It may just 
be a response to the stuttering.”

Judge 2 CONTENT
“The question on recurrent otitis 

does not ensure an irrelevant score 
(...).”

PHRASAL STRUCTURE
“In questions 9-10 ‘when talking to 
her’ – I think it’s an unnecessary 

restriction.”
Judge 3 SYNTAX

“I would place the part on genetics 
first, given its importance and its 

being prior to childbirth.”

VOCABULARY
“In item 14, I would replace ‘feels’ 
shortness of breath with ‘seems 

short of air...’”
Judge 4 CLARITY OF THE ITEMS

“I believe the way the prolongation 
is exemplified in item 7 of the 

linguistic aspects may be mistaken 
for a sound repetition”.

Judge 5 VOCABULARY
“Item 6: Replace ‘give suggestions’ 
with ‘try to help’ or ‘give advice’”.

Judge 6 CLARITY OF THE ITEMS
“In the item ‘the child usually 

prolongs the sound of the word’, 
I suggest it be exemplified with 

vowel prolongations, which is very 
common in my experience”.

CLARITY OF THE ITEMS
“In the item ‘Does the child make 

an effort to speak?’, the place 
where tension occurs could be 
exemplified, whether it is on the 

face, mouth, body...”
Judge 7
Judge 8
Judge 9 CONTENT

“Other possible questions in this 
category are: ‘Does the child 

have insomnia or any other sleep 
problem (such as snoring, gnashing 
of teeth, or restless sleep)?’, ‘Does 
the child have any allergy (allergic 

rhinitis, allergic asthma, atopic 
dermatitis, or food allergy)?’”

VOCABULARY
“I think it needs to be specified 

that they are one-syllable words. 
Someone may think that ‘house’ is 
a short word, while ‘television’ is a 

long word.”

VOCABULARY
“In my opinion, a more adequate 
way to ask in item 3 would be: 
‘Does the child seem to avoid 

speaking (pointing at things, for 
example), replace words, or give 
up speaking halfway through the 

sentence?’”

Judge 10 VOCABULARY
“The term ‘The child delayed 
speaking’, is open to various 

interpretations, as the comparison 
parameters will be subjective, 

based on each one’s experience”.

Figure 3. Transcribed notes of the judging committee classified by theme. Recife, Pernambuco, Brazil, 2020
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Most of the comments (six) referred to the need 
for changes in the vocabulary used in the instrument, 
to make the language more accessible to the parents 
and/or guardians, to whom the questions will be 
submitted. This is so because socioeconomic aspects 
may influence their understanding of what is being 
proposed. Other theme classifications were also 
brought up, such as content (four times), clarity of 
the items (three times), syntax (once), and phrasal 

structure (once). All the said aspects were changed in 
the respective items of the instrument.

Considering that the qualitative assessment revealed 
important aspects, especially on the vocabulary, it was 
decided to provide further details of the quantitative 
analysis regarding this aspect. Thus, Table 5 presents 
the means of the answers of all the judges regarding 
the vocabulary in the judgment of all the items in each 
category.

Table 5. Means of the judges’ answers for the judgment of the vocabulary per item in each category 

Category I Category II Category III Category IV
Item 1 5.0 5.0 4.9 4.9
Item 2 5.0 5.0 5.0 4.6
Item 3 5.0 5.0 5.0 4.9
Item 4 4.9 5.0 5.0 5.0
Item 5 5.0 5.0 5.0 4.6
Item 6 - 5.0 - 4.7
Item 7 - 4.6 - -
Item 8 - 4.6 - -

Captions: Item 1: perinatal complications (category I), sounds repetition (category II), motor incoordination of speech (category III), temperament (category IV);  
Item 2: infections (category I), syllable repetition (category II), speech strain (category III), perception of stuttering (category IV); Item 3: language development 
(category I), monosyllabic word repetition (category II), physical concomitants (category III), awareness of stuttering (category IV); Item 4: complaint (category I),  
non-monosyllabic word repetition (category II), breathing (category III), response to stuttering (category IV); Item 5: heredity (category I), prolongations  
(category II), speed of speech (category III), social reaction (category IV); Item 6: block (category II), communicative pressure (category IV);  
Items 7 and 8: intelligibility of the discourse (category II).

The results obtained from calculating the means 
of the judges’ answers regarding the vocabulary 
employed in each category revealed that all the 
categories achieved a mean higher than 4.6. This 
means that there was a positive assessment of the 
vocabulary, despite the comments suggesting possibly 
necessary changes. The lowest means are those of 
the vocabulary in the questions on “intelligibility of 
the discourse” (category II), “awareness of stuttering 
(category III), and “social reaction” (category III). All 
these items were given due attention, being adjusted 
accordingly.

The makeup of the instrument in relation to the risk 
factors assessed by categories after being judged by 
the judging committee is seen in Table 6.

Reformulation – Second Version of the Instrument
After the analysis and suggestions of the judging 

committee and the consensus of the research group, 
some changes were made in the questions of the 
instrument as initially proposed. The number of items 
remained the same (24); however, some items were 
excluded, while others were added, reallocated, or 
reformulated. Also, additional examples were given to 
make the questions in the categories easier to under-
stand. The changes resulted in the second version of 
the instrument, which is available in Appendix A.



DOI: 10.1590/1982-0216/20212319520 | Rev. CEFAC. 2021;23(1):e9520

Stuttering screening instrument | 11/17

DISCUSSION

In the field of speech-language-hearing, there 
has been a tendency in recent years to construct 
and improve clinical instruments. Nevertheless, 
most of these instruments deal with the assessment, 
diagnosis, and monitoring process of the therapeutic 
intervention. Few studies have sought to identify the 
risk of a communication disorder21. It was verified that, 
in Brazil, the psychometric principles are scarcely or 
partially applied in the speech-language-hearing instru-
ments21,22. Both the diagnosis and the screening tests 
lack the validation for the populations to which they are 
intended. Moreover, the methodological path needs 
to be systematized to generate valid and reliable inter-
pretations of their results22. National and international 
studies highlight the importance of early identification 
screening initiatives leading to a therapeutic prognosis 
of developmental stuttering23-25. Even so, no validated 
instruments with such a purpose were found.

To obtain psychometric evidence, one of the first 
procedures is that which critically assesses whether 
the components of the instrument are related to the 
attributes that need to be measured – i.e., content 
validation12. Concerning this study’s content validity, 

the judges’ analysis with the CVI calculation revealed 
a positive degree of agreement (> 0.8) in most of the 
items, which proved to accurately reflect the construct 
that is being measured. In other words, the sample 
of items was representative of the content of the 
categories, according to the judgment of the profes-
sionals with experience in the field13,18. A Screening Tool 
for Oropharyngeal Dysphagia in Stroke (RADAVE)26 
also followed the international guidelines, beginning the 
psychometric analysis with the content-based validity 
evidence. The judging committee noticed the need for 
changes in RADAVE after realizing the minimum I-CVI 
had not been achieved in some items, despite the 
strong overall agreement. The same occurred with the 
present study, as the I-CVI in two items of category I 
was below the ideal value, while the general analysis of 
the categories was higher than 0.9.

Regarding the reliability validity evidence, the 
internal consistency analyzed with Cronbach’s alpha 
coefficient proved to be adequate (> 0.7). Only five 
items presented low homogeneity, and these were 
reformulated. This indicates satisfactory reliability of the 
items that make up the present instrument to assess 
the risk of developmental stuttering, as it assesses a 

Table 6. Item composition and quantity distributed by category in the second version of the instrument (post-assessment)

Category 1
General and 

Communication 
Development

Category 2
Linguistic Aspects

Category 3
Motor Aspects of Speech

Category 4
Psychosocial Aspects

Composition of the 
Items
(risk factors)

Heredity (reallocated 
within the category)

Stuttering-like disfluencies 
(more examples added)

Uncoordinated speech 
(more examples added)

Temperament 
(reformulated as “Child’s 

response”)
Peri- and postnatal 

complications
(reallocated within 
the category and 

reformulated sentence)

Other disfluencies

Strained speech 
(reallocated within the 

category and more 
examples added)

Perception of stuttering 
(reformulated sentence)

Language development 
(reformulated sentence)

Intelligibility of the 
discourse (reformulated 

sentences)
Physical concomitants

Awareness of stuttering 
(reformulated sentence 

and more examples 
added)

Complaint
(reallocated to the 

“Identification” sector)
-

Breathing (reformulated 
sentence and more 
examples added)

Child’s response 
(reformulated as “Child’s 

attitude”)
Infections
(excluded)

-
Speed of speech

(reformulated sentence)
Social Reaction

Allergies and sleep 
(added)

- -
Communicative Pressure 
(reformulated sentence)

Total of questions 5 8 5 6
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single construct through a variety of items (24), which is 
considered appropriate when applying internal consis-
tency measures18. Other national instruments that 
assess aspects of language also analyzed the internal 
consistency with the Cronbach’s alpha coefficient. 
The internal consistency of INFONO27, a phonological 
assessment instrument, was analyzed regarding the 
precision of its scores. It obtained a median of 0.8, 
demonstrating strong trustworthiness evidence. The 
IRC-36, a screening instrument to identify communi-
cation development milestones in 0- to 36-month-old 
children28, also achieved results that indicated high 
internal reliability (0.9) for the scores obtained.

The Protocol of Risk of Developmental Stuttering 
(PRGD)29, which assesses the degree of risk of 
stuttering as low, medium, and high, is currently the 
most used clinical instrument in Brazilian research 
on child stuttering30,31. Nevertheless, it has not yet 
provided content and trustworthiness validity evidence. 
Its construction underwent the theoretical stage of 
literature review and structuring, then moving on to the 
empirical stage, administering the instrument to define 
the scores29. In other words, there was no psychometric 
test analysis, which is recommended when developing 
instruments. Consequently, it is impossible to make 
comparisons with the instrument in the present study. 
Therefore, this study is relevant to strengthen the field 
of fluency in the country, as it contributed to the devel-
opment of a screening instrument that was submitted to 
rigorous validation and trustworthiness methodological 
stages so it could be used to identify children at risk of 
developmental stuttering.

In the present study, the assessment by a 
committee formed by speech-language-hearing thera-
pists trained and/or experienced in the field enabled 
the first version of the instrument to be analyzed, and 
the second one to be proposed. Based on the mean 
values, I-CVI, Cronbach’s alpha, and the judges’ quali-
tative comments/observations, some changes were 
made, such as excluding, adding, reallocating, and 
reformulating items, especially regarding content and 
vocabulary.

Some highlighted changes made in content include 
the risk factors in category I (general and commu-
nication development). Recent studies reveal that 
atopic diseases – e.g., allergic rhinosinusitis – are 
associated with neurodevelopmental disorders, such 
as stuttering32. It was also identified that stuttering 
children are more likely to have insomnia, difficulties to 
fall asleep, somnolence, and fatigue throughout the day 

– symptoms that persist from early childhood to adoles-
cence33. Thus, based on the judges’ suggestions, two 
questions were added in category 1, one related to the 
presence of allergies and the other, sleep problems.

Further on category I, it was decided to exclude 
the question on the presence of infection because, if it 
were confirmed when the disfluencies first manifested, 
it would not be developmental stuttering. Instead, this 
stuttering would be due to an autoimmune response, 
caused by the tonsillitis type A Streptococcus (PANDAS 
syndrome)34, the H. pylori bacteria35, or the Rotavirus36. 
This aspect needs to be investigated by a specialized 
speech-language-hearing therapist to reach a differ-
ential diagnosis of fluency disorders. The question 
about the concern with the child’s speech obtained a 
low score in the mean and I-CVI. Hence, it was decided 
not to dismiss it but reallocate it, as the complaint is a 
risk factor for stuttering2. This item was transferred to 
the part of the instrument with identification data, and 
it is suggested that it have a weighted score in the final 
result.

One of the things to be attentive to when developing 
an instrument is its cultural adequacy37. The qualitative 
analysis of the present instrument made it possible to 
explore aspects important to vocabulary changes in 
some items of each category. The Cronbach’s alpha 
coefficients also corroborated this aspect, as the items 
with low internal consistency were mostly related to 
simplicity and phrasal structure. Considering that these 
grammatical criteria ensure accessibility, respecting 
the different regional and socioeconomic standards, 
and making the content easier to understand17, the 
suggestions to replace certain words and terminologies 
were accepted. The Compasso protocol37, which 
aims to promote adherence to self-care practices 
in diabetes, was likewise submitted to the stage of 
cultural adequacy when it was being constructed, 
with the participation of specialists, which allowed for 
the development of a more functional protocol to the 
target population. Hence, it is expected that the refor-
mulations to which the instrument of the present study 
was subjected will bring it closer to local vocabulary, 
adapting sentences, and replacing technical terms with 
simpler words. These are meant to make the items 
clearer in conformity with the characteristics of the 
target culture37. This criterion must be better investi-
gated in future validation processes.

Despite the interest in proposing an instrument to 
screen developmental stuttering with content validity 
psychometric evidence, the present study has some 
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limitations inherent to the very instrument-constructing 
process, as it is still in the early phase of the overall 
validation process. Content validity evidence is 
essential but not sufficient. Further studies in the conti-
nuity of this research must present the differentiation 
sensitivity analysis of the target population with the 
threshold risk values of developmental stuttering. They 
must also show other validity evidence, such as that of 
criterion, the concurrent, the convergent, and so forth18.

The development of this instrument has important 
clinical implications for the early identification of 
stuttering in the country – it is the first standardized 
instrument with content-based validity evidence. It 
was developed to be administered by any education 
and health professional trained to screen the risk of 
developmental stuttering in preschoolers. When the 
result comes out positive for risk, they must refer such 
children for specific speech fluency assessment, which 
must be performed by a specialized speech-language-
hearing therapist.

CONCLUSION

A screening instrument was developed to identify 
the risk of developmental stuttering in preschoolers 
with content-based validity evidence. The validity 
evidence studied up to this moment allowed for relevant 
changes and the proposal of the second version of the 
instrument with a more adequate construct. It is recom-
mended that the psychometric analyses be continued, 
employing new accuracy measures. The instrument 
proposed in this study is expected to promote the 
practice of preventive speech-language-hearing health 
in the early identification of stuttering, as a starting point 
for specific interventions in child communication health.
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DEVELOPMENTAL STUTTERING SCREENING INSTRUMENT (DSSI) 

 
 

This instrument must be administered to parents/guardians by trained health and education 
professionals that work with children aged 2 years to 5 years and 11 months 

 
 

IDENTIFICATION 
 
CHILD’S DATA 

Name:____________________________________________________________ 
Age: _____ years and _____ months        Sex: (   ) M   (   ) F 
Date of birth: ____/____/______  
Date of interview: ____/____/______ 
 
 
INSTRUMENT ADMINISTRATOR’S DATA 
Name: ____________________________________________________________ 
Occupation: ________________________________________________________ 
 
 
RESPONDENT’S DATA 
Name: ____________________________________________________________ 
Relationship to the child: (   ) Mother/Father   (   ) Grandmother/Grandfather 
                                        (   ) Aunt/Uncle        (   ) Sister/Brother 
                                        (   ) Other: ____________________ 
Complaint: _________________________________________________________ 
 
 
 
I. GENERAL AND COMMUNICATION DEVELOPMENT 
 

  YES NO NKA 
1 Does the child have anyone in the family who stutters or has 

stuttered before? (Heredity) 
   

2 Was the child born prematurely and had to be hospitalized 
for any disease/accident in their 3 first 3 months of life? 
(Peri- and postnatal complications) 

   

3 Was the child delayed in speaking their first words? 
(Language delay) 

   

4 Does the child have any allergy? (Allergies) 
Example: rhinosinusitis, asthma, atopic dermatitis, food 
allergy 

   

5 Does the child have any sleep problem? (Sleep) 
Example: insomnia, snoring, gnashing of teeth, 
restlessness 

   

 TOTAL =    
     Instruction: “YES”=2; “NKA”=1; “NO”=0;  
     Legend: NKA – Did not know how to answer 
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o Read the following questions and check the number that best indicates the child’s current speech 

fluency expression. 
o Follow the model of the instruction below. Number 1 indicates absence (never). Number 5 

indicates constant presence (always). Numbers 2, 3, and 4 are the range of your frequency 
perception (“rarely”, “sometimes”, and “frequently”, respectively). 

 
 

1 
Never 

 

2 
Rarely 

3 
Sometimes 

4 
Frequently 

5 
Always 

 
II. LINGUISTIC ASPECTS 
 

6 Does the child repeat an initial sound of the word?  
Example: “f-f-f-frog” (Stuttering-like disfluencies - sound 
repetition) 

1 2 3 4 5 

7 Does the child repeat the syllables of the words?  
Example: “I li-li-li-listen to music.” (Stuttering-like 
disfluencies  - word part repetition) 

1 2 3 4 5 

8 Does the child repeat short words?  
Example: “I-I-I jump rope.” (Stuttering-like disfluencies – 
monosyllabic word repetition) 

1 2 3 4 5 

9 Does the child repeat longer words? 
Example: “I jump-jump rope.” (Other disfluencies – non-
monosyllabic word repetition) 

1 2 3 4 5 

10 Does the child prolong a sound of the word?* 
Example: “f_rog”, “ho_me” (Stuttering-like disfluencies - 
prolongation) 

1 2 3 4 5 

11 Does the child block when speaking to the point of no 
sound coming out for some seconds? (Stuttering-like 
disfluencies - block) 

1 2 3 4 5 

12 Is it difficult for you to understand what the child says? 
(Intelligibility) 

1 2 3 4 5 

13 Is it difficult for people to understand what the child says? 
(Intelligibility) 

1 2 3 4 5 

 TOTAL =  
 
 

1 
Never 

 

2 
Rarely 

3 
Sometimes 

4 
Frequently 

5 
Always 

 
III. MOTOR ASPECTS OF SPEECH 
 

14 Is the child’s speech faltered, broken? 
Example: split words “peo....ple”, “mom...my” (Incoordination) 

1 2 3 4 5 

15 Does the child make effort to speak? (Tension) 
Example: the veins on the neck are visible, the throat aches...  

1 2 3 4 5 
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16 
When speaking, does the child make body or face movements? 
(Physical concomitants) 
Example: grimace, closing/blinking the eyes, shaking the head, 
clapping/holding the hands together, stamping the feet, putting 
the tongue out of the mouth...  

1 2 3 4 5 

17 When speaking, does the child seem to be short of air? 
(Breathing) 
Example: mouth breathing, speaking until they are out of air  

1 2 3 4 5 

18 Does the child usually speak fast or too slow? (Speed) 1 2 3 4 5 
 TOTAL =  

 
 

1 
Never 

 

2 
Rarely 

3 
Sometimes 

4 
Frequently 

5 
Always 

 
IV. PSYCHOSOCIAL ASPECTS 
 

19 Does the child seem anxious when speaking?  
(Child’s response) 

1 2 3 4 5 

20 Does the child seem to realize they stutter? (Perception) 1 2 3 4 5 
21 Does the child avoid speaking?  

Example: points at things, replaces some word, or gives up 
speaking halfway through the sentence (Awareness) 

1 2 3 4 5 

22 Does the child look away from their interlocutor when 
speaking? (Child’s attitude) 

1 2 3 4 5 

23 Does the child’s stuttering draw people’s attention?  
(Social reaction) 

1 2 3 4 5 

24 
Do people try to help the child to speak? 
Example: asking them to speak right, speak more slowly, 
complete what they were saying, stop and breathe... 
(Communicative pressure) 

1 2 3 4 5 

 TOTAL =  
 
 

SCORE OF THE CATEGORIES  

I ____ + II ____ + III ____ + IV ____ _______ 
 
 

Observations: 
_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

______________________________________________________________________________ 

 
 
 
 
 
 

 

The DSSI instrument does not substitute the speech-language-hearing assessment. The 
speech-language-hearing therapist is the legally qualified professional to diagnose and treat 
children with speech fluency changes. Therefore, children identified at risk of developmental 
stuttering must be referred for assessment and diagnosis with a speech-language-hearing 
therapist specialized in fluency. 


