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ABSTRACT 
Purpose: to verify the sensitivity and accuracy measures of the Developmental 
Stuttering Screening Instrument (DSSI). 
Methods: the DSSI was administered to 30 parents/guardians of children aged 2 to 5 
years and 11 months with and without complaint of stuttering. The instrument admin-
istration was timed. The sensitivity analysis used the Weight of Evidence (WoE) binary 
classification model to verify the strength level of the items. The cutoff scores were 
established with grouping analysis with the k-means cluster method, based on the 
minimum and maximum values of each identified group’s scores. The data were ana-
lyzed with the SPSS statistical software (version 20.0) and were considered significant 
with p ≤ 0.05. 
Results: the interviews lasted an overall mean of 17 minutes. The WoE model revealed 
that the items with the greatest predictive strength for risk of stuttering were the social 
reaction to their speech, the physical concomitants, and the comprehension of the 
child’s speech. The correspondence analysis showed a strong association between 
“having complaints” and “high total score”, as well as between “not having com-
plaints” and “low total score”, indicating that the parents’ complaints are a factor that 
leads to high scores in the instrument. “Sex” had little predictive effect for risk. The 
grouping analysis enabled the stratification of subjects into three risk levels: “not at 
risk”, “under observation”, and “at risk”. 
Conclusion: the instrument presented the first evidence of sensitivity and accuracy 
measures, thus, making the identification of risk of developmental stuttering in pre-
schoolers, possible.
Keywords: Mass Screening; Stuttering; Protocols; Sensitivity and Specificity; Data 
Accuracy
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INTRODUCTION

Stuttering in childhood is one of the most common 
neurodevelopmental disorders1. In approximately 1% 
of the world population, atypical speech dysfluency 
persists throughout life, ever since its onset2. Most 
children are known to overcome their stuttering sponta-
neously, although 20% of them remain with it and 
require follow-up to treat speech fluency3.

Aiming to minimize the health damage to child 
communication and prevent the problem from growing 
worse with time, preschoolers are often screened to 
identify, earlier, any speech-language impairments4-6. 
Considering the prevalence and multidimensionality of 
stuttering, researchers commonly point out the need for 
practices to screen stuttering in the child population7-9. 
In this sense, the health and education professionals 
who work with little children are essential to stuttering 
prevention. With a short and easy-to-use instrument, 
they can identify the stuttering symptoms in its initial 
stage and refer them early to specialized speech-
language clinical assessment10. However, no screening 
instrument has yet been verified in the literature to 
help these professionals in the early identification of 
stuttering11.

The risk factors for the disorder need to be investi-
gated in children under six years old to know whether 
they might be acquiring developmental stuttering. The 
Developmental Stuttering Screening Instrument (DSSI) 
was developed to further the early identification of 
preschool children at risk of stuttering12. The DSSI was 
developed to be used with parents and/or guardians by 
trained health and education professionals who work 
with children 2 years to 5 years and 11 months old. It 
is a concise set of 24 questions related to risk factors 
for stuttering, encompassing the children’s overall and 
communication development and linguistic, motor, 
and psychosocial aspects related to speech fluency. 
The instrument has already been analyzed in detail by 
specialists in the field and gave evidence of content 
validity and internal consistency12. 

Continuing the DSSI psychometric evaluations, 
following its construction and subsequent construct 

validity, the next stage concerns its capacity to distin-
guish the target population to whom the instrument was 
developed. This stage analyzes the sensitivity of the 
items and the definition of the accuracy measures – i.e., 
identification of which instrument parameters prove to 
be most important and which of its cutoff scores make 
it possible to distinguish the subjects with and without 
the outcome13.

Hence, this study aimed to verify both the sensitivity 
and the accuracy measures of the DSSI, enabling the 
instrument scores to be stratified in developmental 
stuttering risk levels. The hypothesis is that the items 
that make up the DSSI are sensitive to distinguish 
preschoolers not at risk of stuttering from those at risk.

METHODS

The study was approved by the Human Research 
Ethics Committee of the Federal University of 
Pernambuco, Brazil, under Certificate of Presentation for 
Ethical Consideration (CAAE) 00329018.1.0000.5208, 
with evaluation report no. 3.061.209. Each participant in 
the study verbally consented to their inclusion after the 
Informed Consent Form had been read and explained.

Participants

A total of 30 parents/guardians of children 2 years 
to 5 years and 11 months old participated in the 
research, consenting to contribute to it. The research 
was disseminated on digital media, through which 
the participants were recruited. It mainly counted 
with the support from three entities in the field: the 
Brazilian Institute of Fluency (IBF, in Portuguese), the 
Brazilian Stuttering Association (Abragagueira), and 
the Fluency Workshop. A brief sociodemographic 
questionnaire was used to characterize the sample of 
respondents and children. This questionnaire gathered 
information on the subjects’ general data, schooling 
level, occupation, family income, and whether they 
complained of stuttering. These data are presented in 
detail in Tables 1 and 2.

Lima MMO, Cordeiro AAA, Queiroga BAM Sensitivity and accuracy of the stuttering screening
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Based on the participants’ complaint or 
non-complaint of stuttering reported in the interview, 
they were divided into two groups for data analysis: 
G1 – group of parents/guardians of the children who 
complained of stuttering (n = 10); and G2 – group of 
parents/guardians of the children who did not complain 
of stuttering (n = 20). They were thus divided after 
collecting enough participants (n = 30)14 and observing 
that 10 complained of stuttering, while the others did 

not. Those included were parents and/or guardians of 
children aged 2 to 5:11 years with or without complaint 
of stuttering and without any suspicion or medical 
diagnosis that might impair the children’s overall, 
language, or speech development. Five participants 
were excluded from the sample – four of them because 
on the day of the interview they gave up volunteering, 
and one because the child had already been submitted 
to stuttering treatment.

Table 1. Demographic characteristics of the sample – Parents/Guardians

Group 1 (n=10) Group 2 (n=20)
Sex
Males - -
Females 10 (100%) 20 (100%)
Degree of Kinship
Mother 10 (100%) 20 (100%)
Region of the Country
Northeast 7 (70%) 19 (95%)
Southeast 3 (30%) 1 (5%)
Schooling Level
Finished High School 2 (20%) 3 (15%)
Unfinished Higher education 1 (10%) 2 (10%)
Finished Higher Education 7 (70%) 15 (75%)
Family Income
Up to 1 MW 1 (10%) 1 (5%)
From 1 to 3 MW 4 (40%) 6 (30%)
From 3 to 5 MW 3 (30%) 5 (25%)
From 5 to 8 MW 2 (20%) 3 (15%)
More than 8 MW - 5 (25%)

Caption: MW= minimum wage

Table 2. Demographic characteristics of the sample – Children

Group 1 (n=10) Group 2 (n=20)
Age 3:9 (2:4–5:6) 3:5 (2:0–5:8)
Sex
Males 8 (80%) 12 (60%)
Females 2 (20%) 8 (40%)
School
Public 3 (30%) 3 (15%)
Private 5 (50%) 17 (85%)
Not yet attending 2 (20%) -
Schooling Level
Nursery 1 (10%) -
Preschool I 2 (20%) 8 (40%)
Preschool II 2 (20%) 6 (30%)
Preschool III 1 (10%) 3 (15%)
Preschool IV 2 (20%) 3 (15%)
Not yet attending 2 (20%) -
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Pamphlet: Fluency Promotion Guidelines

A digital pamphlet intended for parents and/or 
guardians provided information on stuttering, especially 
guidelines to promote fluency and attitudes that help 
the stuttering child to speak – e.g., respecting the time 
the child takes to speak, not interrupting them, paying 
attention to the content of the message, reviewing their 
lifestyle, avoiding telling them how to speak correctly, 
speaking more softly and relaxed, and so forth. This 
material was developed by the Brazilian Institute of 
Fluency for the 2019 International Stuttering Awareness 
Day campaign. It is available for free on the institution’s 
website.

Procedures

The volunteers participated through phone calls. 
In-person data collection was not possible because it 
took place in May 2020, amid the worldwide COVID-19 
pandemic. Hence, the social isolation measures to 
prevent the virus spread were respected. 

During the phone call, the participants were invited 
to answer the sociodemographic questionnaire and 
then the DSSI. The DSSI administration was timed. The 
data collection procedure was conducted by only one 
trained speech-language researcher, who also partici-
pated in the DSSI construction process.

At the end of the phone call, the participants were 
given brief qualitative feedback of the risk assessment, 
as well as guidelines to promote fluency and family 
attitudes that help the stuttering child. The support 
material was sent to the parents/guardians via a 
message application.

Data Analysis

The data were analyzed with the SPSS statis-
tical software (version 20.0) for Windows. We used 
descriptive statistics based on measures of central 
tendency to analyze the length of the instrument admin-
istration interviews. The normality distribution of the 
variables was investigated with the Shapiro-Wilk test.

The DSSI sensitivity was analyzed with the Weight 
of Evidence (WoE)15 binary classification model, 
considering the 19 items of categories II, III, and IV 
as independent variables and the complaint as a 
dependent variable. The first five items were excluded 
from the discrimination analysis because the type of 
answer in category I is different from that of the other 
categories, as the category I variables are categorical 

Materials 

Developmental Stuttering Screening Instrument 
(DSSI)

The DSSI12 is a screening instrument aimed 
at identifying risks of developmental stuttering in 
preschoolers aged 2 years to 5 years and 11 months, 
based on the perceptions of the adults responsible for 
them regarding the child’s speech fluency status. It was 
developed to be used by trained health and education 
professionals, making possible the early identification 
of the disorder. 

It includes an initial section to record general 
information on the child, assessor, and respondent. 
It comprises 24 items presented as questions and 
distributed into four categories: Category I – Overall and 
Communication Development (with five items: heredity, 
peri- and postnatal complications, language devel-
opment, allergies, and sleep); Category II – Linguistic 
Aspects (with eight items – forms of stuttering-like 
dysfluency, non-monosyllabic word repetition, and 
speech intelligibility); Category III – Motor Aspects of 
Speech (with five items – incoordination of speech, 
strained speech, physical concomitants, breathing, 
and speech speed); and Category IV – Psychosocial 
Aspects (with six items – the child’s response, 
perception, awareness, and attitude, the social reaction, 
and communicative pressure).

In Category I, the answer options are “yes”, “no”, 
and “I do not know”, whose scores are respectively 2, 
0, and 1. The other categories assessed the frequency 
of the risk factors with a 5-point Likert-type scale, 
in which 1 indicates absence, 5 indicates constant 
presence, and the other numbers gradually indicate the 
perception of their frequency (rarely, sometimes, and 
frequently). The number that best expresses the child’s 
speech fluency at the time is to be marked. The inter-
pretation of the final result is that the higher the total 
score, the greater the risk of stuttering.

Some room has been provided at the end to write 
down other qualitative observations related to the 
parents’ complaint but that had not been approached 
in the instrument and that may help guide future clinical 
investigations. The instrument also includes a warning 
that the DSSI does not replace a specialized speech-
language assessment and that a child whose risk has 
been identified must be immediately referred to a legally 
qualified professional for diagnosis and treatment of 
speech fluency changes problems.
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based on the minimum and maximum values obtained 
by each group in the DSSI. This separation was 
confirmed afterward with the Tamhane test18, in which 
the dependent variable does not follow normal distri-
bution and heteroscedasticity occurs in the groups’ 
variances. The dendrogram model (tree diagram) was 
selected, then, to stratify the risk groups based on each 
child’s total DSSI score. The interpretation regarding 
the risk of stuttering in the dendrogram analysis was 
that the higher the total score, the greater the likelihood 
of stuttering. Thus, the subjects could be classified into 
different groups. 

RESULTS

Instrument administration time

Overall, the interviews lasted 17 min and 33 s on 
average. As for the instrument administration time 
per group, the interviews with the parents/guardians 
without complaints lasted 15 min and 9 s on average, 
while with those who had complaints, it lasted 20 min 
and 1 s on average, as seen in Table 3. Hence, it took 
longer to administer the DSSI to the group of parents/
guardians who complained of stuttering (G1) than to 
the group without complaints (G2).

(“yes”, “no”, or “I do not know”), whereas the other 
ones are ordinal (from 1 to 5).

A two-factor (complaint and sex) analysis of variance 
(ANOVA), with the total score as a dependent variable, 
was used to examine the differences between the 
groups regarding “complaint” and “sex”. The category 
I scores were included in the overall calculation of the 
instrument in this stage of the analysis. Fisher’s Exact 
test for 2 x 2 tables and Cramer’s V association were 
used to detect direct associations between “complaint” 
and “sex”16. The data were considered significant with 
p ≤ 0.05.

To evaluate the association between “complaint” 
and “total score”, the total score was divided into 
categories: above, below, or equal to the median. 
Then, a correspondence analysis17 was carried out 
to evaluate how “sex”, “complaint”, and “total score 
classification” associated.

Concerning the analysis of accuracy measures, the 
total score, mean score, and other types of weighted 
scores were calculated and submitted to a grouping 
analysis – in which the Euclidean distance, hierarchical 
clustering, and average linkage method were used18. 
To draw the line separating in groups the possibility of 
the three stratifications hypothesized in the study – at 
risk, under observation, and not at risk –, the k-means 
cluster method17 was used, in which the limits were 

Table 3. Measures of central tendency of the administration time of the Developmental Stuttering Screening Instrument 

Measures of Central Tendency DSSI administration time in 
minutes

DSSI administration time to 
G1 in minutes

DSSI administration time to 
G2 in minutes

Mean 17 min 33 s 20 min 01 s 15 min 09 s
Minimum 09 min 18 s 11 min 10 s 09 min 18 s
Maximum 33 min 00 s 33 min 00 s 31 min 57 s

Captions: DSSI= Developmental Stuttering Screening Instrument; min= minute; s= second

Instrument sensitivity
Concerning instrument sensitivity, Chart 1 shows 

the predictive power for risk of stuttering of the 19 
items of categories II, III, and IV, according to their 
strength level, from the strongest to the weakest. 
The items with the greatest predictive effect upon the 
parents’/guardians’ complaints – which therefore were 
classified as highly contributive to distinguishing the 
risk of stuttering – were social reaction (C4I5), physical 

concomitants (C3I3), and people’s comprehension of 
the children’ speech (C2I8). The middle-strength items, 
with less effect to distinguish the risk, were the respon-
dents’ comprehension of the children’s speech (in this 
study, the respondents were exclusively their mothers) 
(C2I7) and breathing (C3I4). Most of the items (68%, n 
= 13) proved to be strong or very strong, that is, with 
great risk discrimination influence. None of the 19 items 
was considered weak or very weak.
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The analysis of Chart 1 per category reveals that 
category IV (psychosocial aspects) had the greatest 
predictive influence for risk in relation to the parents’/
guardians’ complaints, as five of its six items were at 
the “very strong” and “highly suspicious” levels. It is 
highlighted, though, that all three categories were well-
distributed between the strength levels.

The predictive effect of “complaint” on the DSSI total 
score was significant according to the ANOVA F-test, 
whereas the influence of “sex” had no significant statis-
tical variation in these scores. Therefore, the presence 
of complaints is important and must be considered 
significant to assess the risk of stuttering. “Sex”, on 
the other hand, did not distinguish risk in the group of 
preschoolers. The results are given in Table 4.

Chart 1. List of Developmental Stuttering Screening Instrument items in relation to complaints 

Captions: C4I5= social reaction; C3I3= physical concomitants; C2I8= intelligibility (social); C3I5= speech speed; C4I6= communicative pressure; C2I1= 
stuttering-like dysfluency – sound repetition; C4I4= child’s attitude; C3I2= strained speech; C4I1= child’s response; C2I5= stuttering-like dysfluency – prolongation; 
C4I3= stuttering awareness; C2I6= stuttering-like dysfluency – block; C2I3= stuttering-like dysfluency – monosyllabic word repetition; C2I4= other dysfluency 
– non-monosyllabic word repetition; C3I1= incoordination of speech; C4I2= stuttering perception; C2I2= stuttering-like dysfluency – word part repetition; C2I7= 
intelligibility (family environment); C3I4= breathing.

Table 4. Influence of complaint and sex on the instrument’s total score

Factors Category
Total Score ANOVA 

P-valueMean SD

Complaint
Yes 57.50 15.16

< 0.001
No* 36.80 5.16

Sex
Females 39.70 11.41

0.618
Males 45.70 14.54

Captions: SD= standard deviation; ANOVA= analysis of variance 

Both the Fisher’s Exact test and Cramer’s V associ-
ation measure showed that the direct association 
between “complaint” and “sex” was not significant 
(the p-value was higher than 0.05 in both). These data 

reinforce that “sex” had little predictive effect of risk in 
this sample.

The presence and absence of complaint were 
assessed alone, associating it to the total score 
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– which was divided into categories: above, below, or 
equal to the median. It is seen in Table 5 that all the 
children (n = 10, 100%) whose mothers complained of 
stuttering had a high total score (above the total score 
median), whereas in the group without complaints the 
predominant result was the opposite: 75% (n = 15) 
of the children had a total score below the median. 
The prevalence rate was 3, which means that high 
scores are three times more likely to associate with 

the mother’s complaint. In the sample population, this 
value is probably between 1.47 and 6.14, with a 95% 
confidence. Cramer’s V association measure was 0.707 
(considered strong), which means that the higher the 
total score, the more frequent the complaints. In other 
words, “complaint” and “total score” are positively 
associated. These results imply that the mother’s 
complaints are a factor that leads to high scores and, 
therefore, a greater probability of stuttering.

Table 5. Influence of complaint only on the instrument’s total score

Dichotomized Total Score
With Complaint Without Complaint Prevalence Rate

and 95% CIn % n %
High (> median) 10 100.0 5 25.0 3.00
Low  (≤ median) 0 0.0 15 75.0 1.47 to 6.14

Caption: CI= confidence interval.

The correspondence analysis, which evaluated 
the association of “sex”, “complaint”, and “total score 
classification”, revealed a strong association between 
“having complaints” and “high total score”, as well as 
between “not having complaints” and “low total score”, 
as shown in Figure 1. Hence, “complaint” once again 

points to higher total scores and is, therefore, more 
associated with stuttering due to the high DSSI scores. 
“Sex”, in its turn, was farther from the other categories, 
so it can be said that they are little associated with one 
another. This confirms the low association detected in 
Fisher’s Exact test and Cramer’s V measure.

Figure 1. Multiple Correspondence Analysis of Complaint, Child’s Sex, and Total Score dichotomized at the median



Rev. CEFAC. 2021;23(5):e9221 | DOI: 10.1590/1982-0216/20212359221

8/12 | Lima MMO, Cordeiro AAA, Queiroga BAM

Accuracy measures (cutoff scores)
Many measures were assessed, including each 

category’s weight based on the items’ influence 
detected with the WoE model or with the weight 
obtained with each category’s partial score. Of all these 

attempts, the dendrogram model (tree diagram) based 
on the instrument’s total score was the one that best 
stratified the subjects into groups with different risk 
levels, as shown in Figure 2.

Figure 2. Dendrogram with risk group stratification

The subjects presented in Figure 2 were divided 
into three groups – G1, G2, and G3 – for a clearer 
understanding of the data interpretation (Table 6). This 

division is in itself an indication of the three-level risk 
stratification of the subjects in the grouping analysis 
used in the dendrogram.
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It can be initially seen, in Figure 2, the predominance 
of two groups, perceived from a perpendicular vertical 
line at the distance of 5. As the image narrows to the 
left, in the column with less than 5, three horizontal 
lines indicate the risk stratifications per subject group. 
Thus, the solution of grouping with the dendrogram 
lines enabled the subjects to be stratified into the three 

groups hypothesized in the study – “not at risk”, “under 
observation”, and “at risk” –, based on each group’s 
minimum and maximum values (Table 7). Noticeably, 
the subjects in G3 (23, 24, 7, 29) are those who had 
the highest total scores, which potentially characterizes 
them as in the risk group.

Table 6. Classification of the children into groups G1, G2, and G3

Groups Children’s number as illustrated in Figure 2, grouped according to the Dendrogram
G1 1- 2- 3- 4- 6- 9- 11- 12- 14- 15- 16- 17- 18- 19- 20- 21- 26- 28 
G2 5- 8- 13- 10- 22- 25- 27- 30
G3 7- 23- 24- 29

Table 7. Stratification of risk based on the total score

Classification N
Total Score Tamhane Test ANOVA 

Brown-ForsytheMin Max Mean SD Median 1 2 3
Not at risk (G1) 18 30 41 35.22 3.23 35.50 G1

< 0.001Under observation (G2) 8 45 56 47.63 3.62 47.00 G2
At risk (G3) 4 70 80 74.00 4.90 73.00 G3

Captions: N= number of subjects; Min= minimum value; Max= maximum value; SD= standard deviation; ANOVA= analysis of variance.

Therefore, Table 7 shows that the threshold values 
– and consequently the cutoffs for each risk level – are 
as follows: from 24 to 46 points, the subject is classified 
as “not at risk”; from 47 to 72 points, the subject is 
classified as “under observation”; and above 73 points, 
the subject is classified as “at risk” of developmental 
stuttering.

Considering this study’s small sample size for a 
more precise purpose, it is reasonable to lower to 70 
the minimum limit value of the group “at risk”. This 
adjustment brings greater assurance in the detection 
of risk while other studies on DSSI accuracy measure 
analysis are not published. Therefore, the primary 
cutoff score to stratify the three classifications of risk is 
established as shown in Table 8.

DISCUSSION

An ideal screening test, different from assessment 
protocols, must be essentially characterized as easy and 
quick to use, detecting the greatest number of cases at 
the lowest possible cost10,19. The DSSI took 17 min and 
33 s on average to be administered, a little more than 
2 minutes longer than the maximum time suggested 
by the Screening Manual of the Brazilian Ministry of 
Health20, which instructs that screening instruments 
should be administered in up to 15 minutes. A similar 
time is also mentioned in screenings for developmental 
delays in children of other countries21. However, the 
time can also be influenced by the complexity of the 
problem; for instance, when screening patients at risk of 
dysphagia, the tests take 15 to 20 minutes on average 
to be administered22. Another point to consider is that 
the research was carried out during the pandemic, in 
social isolation, requiring the instrument to be adminis-
tered only via phone calls. 

Hence, considering the need for a screening 
instrument to be quick, the DSSI proved to take a 
little too long, requiring it to be better calibrated in this 
aspect. Also, the professionals need to be either trained 

Table 8. Stratification for risk screening with the Developmental 
Stuttering Screening Instrument

Classification Cutoff scores
Not at risk 24 to 46

Under observation 47 to 69
At risk 70 to 100
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before using it or previously conduct a pilot test to 
speed its administration. The administration time must 
be reanalyzed in future research with more assessors 
involving other trained and calibrated professionals, 
preferably in person.

On the other hand, having timed the administration 
showed that the parents/guardians that complained of 
stuttering took longer to answer the instrument. They 
usually give more details of aspects of their child’s 
speech, lengthening the interview. This perception may 
be another risk indicator since the DSSI test tends to be 
faster in children with no stuttering symptoms. 

This research verified that the DSSI has a rather low 
administration cost, as it can be conducted even via 
phone call, not requiring printed material. In in-person 
screening procedures, the assessor needs only a pen 
and a copy of the instrument, which is only three sheets 
long. As for easiness, the instrument was adminis-
tered by only one professional, who had already been 
trained as she also helped construct it. It is suggested 
that a screening instrument cost as little as possible, 
be financially cheap, and be quick and easy to use 
– which are characteristics that make it different from 
the other assessment and diagnostic clinical tests19. 
In this regard, the DSSI is an economically accessible 
screening instrument, while the easiness criterion 
needs to be better verified in future administration 
analyses to compare the assessors’ perception.

Concerning the instrument sensitivity, three items 
were identified with the highest level of prediction 
strength for stuttering in the perception of parents/
guardians – namely: social reaction to the child’s 
speech (psychosocial aspect), physical concomitants 
(motor aspect of speech), and people’s comprehension 
of the child’s speech (linguistic aspect). These items 
refer to the effects of stuttering on the child, though not 
necessarily to the cause of the disorder. The striking 
presence of stuttering dysfluency can lead to an 
atypical effort to speak to the point of the child having 
to combine it with facial or body movements, such as 
blinking and moving the head and arms. This worries 
the interlocutor, who in turn may pay more attention to 
the manner how the child is speaking than the content 
of the message23. These difficulties in the communi-
cative interaction with stuttering children are related 
to the three most predictive items found in the study, 
which also reinforces the concern of the parents’/
guardians’ complaints.

The most alarming factors for the parents/guardians 
in the DSSI interview were the functioning of speech 

fluency and the psychosocial impact on the communi-
cation of those who stutter, regarding both themselves 
and others around them. For them, the consequences 
of a speech that is not much functional nor easy to 
understand, expressed in a quite distractive manner, 
are more significant than the disorder itself. These 
findings are similar to those of studies that investigate 
the parents’ reactions to their children’s stuttering, 
which are mostly cognitive, emotional, and behavioral – 
of which, the emotional aspect has the greatest impact 
on the mothers, who comprised this study’s sample 
group24.

Based on the parents’ reports, the preschoolers’ 
speech intelligibility was a strong risk factor, which may 
be influenced by the fact that, in this phase, the child 
is still in the process of developing the language and 
acquiring the phonetic-phonological system25. Thus, 
not only is the child still maturing their expressive and 
receptive vocabulary, the phoneme articulation motor 
processing, and the control of speech sounds, but 
also they present stuttering-like dysfluency. This way, 
natural development processes mingle with atypical 
speech events, interfering with its continuity, making 
it more difficult and less clear when they express 
themselves – that is, with an unintelligible character and 
functional impairment.

The psychosocial aspect was the most frequent 
category in the parents’ perception of their children’s 
speech fluency. This category is directly related to the 
quality of life of the person who stutters. The concern 
with a child’s stuttered speech is related to how they 
cope, are coping, or will cope with their speech diffi-
culty and how their social environment reacts or will 
react to the disorder. In other words, the possible 
negative psychosocial impact due to changes in 
their children’s speech fluency is what reinforces the 
parents’ complaints – which is also one of the main 
reasons that encourage them to seek clinical attention. 
It is not only because of the disorder itself, but also its 
possible consequences. It is not without reason that 
they feel this way, as developmental stuttering may be 
associated with a decrease in psychosocial (behavioral, 
emotional, and social) well-being beginning at 3 years 
old26. Hence, reacting and being reacted upon with 
negative feelings (such as sadness, frustration, shame, 
and anxiety) and behaviors (such as little eye contact, 
interrupted speech, and inadequate attention to the 
spoken message) may become part of the everyday life 
of stuttering children24. 
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All the three DSSI categories were well-distributed 
between the strength levels. None of the items in the 
linguistic, speech motor, and psychosocial aspects 
were considered weak or very weak in the item sensi-
tivity analysis. This result may be explained with the 
multifactorial dynamic pathways theory of the devel-
opment of stuttering3.The brain of a stuttering child since 
a very young age presents different neuroanatomical 
physiology from that of fluent children27. It develops 
with complex, nonlinear interactions with unstable 
control, impairing the speech sensory-motor processes 
– which, with time, is strongly conditioned by linguistic 
and emotional factors3. Hence, the factors that make up 
the DSSI categories II, III, and IV adequately fulfill the 
role of listing and identifying the risks of stuttering with 
onset in childhood, helping to early detect the disorder.

In addition to demonstrating the items that better 
distinguish the risk of stuttering, another equally 
relevant result of the study was the parents’ complaints. 
The mothers’ complaints were a factor that increased 
the scores and, as a result, tripled the likelihood of risk 
of stuttering. The parents of stuttering children can 
distinguish a speech with stuttering-like dysfluency 
from one with common dysfluency3. Therefore, their 
concern regarding the child’s speech must be taken 
seriously in any assessment. In the group of eight 
children who were classified as “under observation”, 
the parents had expressed their complaint of either 
stuttering or other language disorders. This shows that 
the DSSI may be sensitive to detect other communi-
cation difficulties as well. The DSSI assessor to whom 
an affirmative complaint of stuttering is presented or 
who notices that the total score has increased to the 
“under observation” level – for the instrument points 
to increased risk as the value goes up – must take 
professional action. It is recommended that even if the 
final value does not classify the child as “at risk”, the 
assessor provide fluency promotion instructions and 
refer them to an in-depth assessment. Thus, they avoid 
any negligence in child health care. 

The child’s sex had no statistical significance in any 
of the analyses of the study. The sex did not distin-
guish risk in the sample group possibly because the 
epidemiologic proportion of stuttering onset among 
preschoolers is approximately 1.5:1 between boys 
and girls, respectively3. It is a phase in which stuttering 
has not yet become chronic; it can either persist or 
be overcome. This disorder’s male/female prevalence 
relationship only changes more evidently in school-age 

children when the stuttering becomes more chronic – 
unless it is treated3.

The study has some limitations that must be solved 
in future research. The small sample size due to the 
short data collection time and the global health crisis 
and the lack of a gold standard assessment in the field 
to diagnose children of the risk group were the main 
gaps that withheld greater credibility from the results. It 
is also inferred that the DSSI administration time can be 
optimized. Moreover, the instrument can be adapted to 
a digital version, possibly making its administration and 
interpretation even faster, besides reducing its cost. The 
DSSI must be further improved, continuing the psycho-
metric validation processes, and furnishing other 
analyses and perceptions from different assessors. 

Thus, the DSSI can be a prophylactic resource in 
stuttering. Once administered to each child, it helps in 
early identification when the risk is detected. Not only 
that, but it can also be a preventive tool against the 
disorder, as it is directly related to the need for fluency 
promotion guidelines at the end of the instrument.

CONCLUSION

This study presented the first evidence of DSSI 
sensitivity and accuracy measures in the identification 
of the risk of developmental stuttering. The DSSI 
proved to be sensitive, registering a strong predictive 
value in most of its items. The presence of parents’/
guardians’ complaints can triple the likelihood of risk 
and must, therefore, be considered in the final conduct. 
Hence, the DSSI can be used by health and education 
professionals as a stuttering screening tool, making 
the early identification of the disorder, possible. For 
further research, it is suggested that (1) the sample size 
be larger; (2) the children at risk be compared with a 
clinical diagnosis; (3) the instrument be administered 
by more professionals to obtain other psychometric 
validation analyses; (4) the instrument be administered 
in a digital format for comparison.
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