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Abstract

The current study examines speech intelligibility in children with speech and hearing disorders,
focusing on conditions like Autism Spectrum Disorder (ASD), Intellectual Disabilities (ID),
ADHD, Hearing Impairment (HI), articulation disorders, and genetic syndromes like Coftin-Siris
syndrome. A total of 22 children in the age range of 4 to 9 were participated in the study. All the
children have attended a minimum of speech therapy since one year. Speech intelligibility was
assessed by using 50 Telugu words, with responses marked as correct, incorrect, or no response.
Results showed significant variability across disorders. Children with ASD and ID, particularly
those with moderate to severe conditions, showed lower intelligibility. In contrast, children with
ADHD had better intelligibility, while those with HI exhibited the lowest scores due to sensory
challenges. Older children showed improved intelligibility, highlighting the influence of age and
therapy. Females generally outperformed males, and children with mild delays (e.g., mild ID or
ADHD) had better intelligibility than those with more severe delays (e.g., ASD or HI). The
authors stated that the significance of early and individualized intervention in enhancing
communication outcomes.
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Introduction

The process of producing and expressing thoughts, ideas,
or feelings through articulated sounds is known as
speech, which involves three main components such as
articulation, voice and fluency. Speech is heavily
influenced by hearing. Speech is a major mode of
language expression, produced with the speech
mechanism, such as the tongue, lips, and jaw (Elliot &
Elliot, 1994). Language, a system of communication, has
three main components: form (structure), content
(meaning), and use (context) (Subba Rao, 1989). Speech
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intelligibility refers to how well a speaker's message can
be understood by the listener, which is crucial for
effective communication (Kent & Dufty, 2001). Factors
affecting intelligibility include speaker characteristics,
environment, age, and listener familiarity with the
language (Nabelek & Robinson, 1982).

The studies were conducted by various authors over the
years. Gotzke and Hodge (2005) analysed the
intelligibility scores of children with and without cleft
palates. Hodge et al., (2007) evaluated the validity of the
Speech Intelligibility Probe for children with cleft palate.
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Flipsen and Colvard (2005) examined the development
of speech intelligibility in children with cochlear
implants. Research shows that intelligibility improves
with age, and different tests, such as the Yorkston-
Beukelman test and Shriberg’s Intelligibility Index,
assess it (Shriberg, 2006). Speech intelligibility is
important for social integration, education, and overall
quality of life (Svirsky ef al., 2004). Hodge and Gotzke
(2010) investigated the reliability of intelligibility scores
for children with cerebral palsy. Nagafuchi (2010)
studied the intelligibility of distorted speech sounds in
children. Zajac et al., (2011) determined the reliability
and validity of a computer-mediated intelligibility test
for children with cleft lip and palate. Heydari et al.,
(2011) aimed to develop a speech intelligibility test for
children aged 3 to 5 years. Hodge and Gotzke (2011)
explored the relationship between speech intelligibility
scores and speech sound accuracy in children. Hustad et
al., (2012) explored speech intelligibility in children with
CP and typically developing children. Hustad et al.,
(2012) found that children with Cerebral Palsy generally
had lower intelligibility compared to typically
developing kids, pointing to the need for speech-
language interventions and more research on what
factors affect intelligibility in these children. Lagerberg
and Hartelius (2013) studied the validity and reliability
of transcription-based intelligibility scores in children.
Zhou, Chen ef al., (2013) assessed the effect of speech
therapy on cochlear implant children’s intelligibility.
Chin and Sai (2013) examined the development of
speech intelligibility in children with cochlear implants.
Gotzke et al., (2014) evaluated the Test of Children's
Speech (TOCS) for measuring intelligibility in children
with and without speech disorders. Howard (2014)
studied speech development and intelligibility in
typically developing children and those with speech
impairments. Kaur and Subba Rao (2015) developed the
Intelligibility in Context Scale (ICS) for assessing
children’s speech intelligibility.

Montag et al., (2014) investigated long-term speech
intelligibility outcomes in children with cochlear
implants. Ashori (2020) examined speech intelligibility
in Persian children with Down syndrome. Hustad et al.,
(2020) focused on speech intelligibility variability in
children with speech motor impairment (SMI) due to
cerebral palsy (CP). Freeman (2018) investigated speech
intelligibility in college students with cochlear implants
(CIs) and typical hearing. Communication involves
encoding and decoding information and is dependent on
speech and language (Merriam, 2018). According to
Imran and Krishna Priya (2018) the percentage of word

22

intelligibility of 3-4.11years is about 86.25 %, 5-6.11
years is about 92.25% and 7-8.11 years is about 99.25%.

Hustad ef al,, (2020) notes that children make steady
progress in how understandable they are as they grow,
with most children making strides until around 47
months. However, only a small number of children reach
full intelligibility by that age, and it continues to develop
past the fourth year. Seyyed et al., (2021) reviewed the
Speech Intelligibility Index and suggested that caution
should be used when applying it to children with hearing
impairments, particularly those using hearing aids or
cochlear implants. They also recommended evaluating
the index in different languages to better tailor hearing
aid adjustments based on the unique characteristics of
each language. Hustad and colleagues (2021) expanded
their earlier work, establishing age-specific benchmarks
for how well children speak from 30 to 119 months old,
and found that while there’s a lot of variability,
intelligibility continues to improve through age nine. In a
similar vein, Harpa et al., (2024) reviewed 204 studies
and found that there’s a lot of variation in how speech
intelligibility is measured in Deaf and hard of hearing
(DHH) children who use spoken language, highlighting
inconsistencies across different research.

The ability to assess speech intelligibility is essential,
particularly for individuals with speech and hearing
disorders, as it helps determine their communication
abilities and inform appropriate interventions (Lynch et
al., 1980).

However, there is a significant gap in research analysing
word intelligibility across various speech and hearing
disorders. This study is crucial to evaluate the level of
intelligibility at the word level, especially in native
languages such as Telugu, as there is a lack of such
assessments in these contexts. Developing word lists and
norms for speech intelligibility in these languages will
enable a more accurate understanding of how speech
disorders manifest and aid in better treatment strategies
(Pascoe, 2018; Langereis & Vermeulen, 2015).

Materials and Methods

Consent

Prior to conducting the research, consent was obtained
from the parents of children with speech and hearing
disorders.
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Participants

A total of 22 children, aged (chronological age) between
4 and 9 years, with speech and hearing disorders
participated in the study.

All of the children are currently receiving speech and
language therapy, with a minimum of one year of
therapy prior to data collection. The details of the
children are provided in Table 1.

Stimulus

A total of 50 Telugu words were selected from the study
by Imran and Krishna Priya (2018). These words were
developed and used with normative children.

Procedure

All the children were seated in a well-lit, well-ventilated,
and quiet room to minimize distractions. The children
were instructed to repeat the words after the researcher,
and scoring was provided appropriately for each
production of the word.

Scoring

A score of ‘2’ was given to correct production, ‘1’ for
somewhat correct and ‘0’ for no response.

Results and Discussion

The results based on Speech Intelligibility percentages,
while comparing them with the chronological age (CA)
and language age (LA), as well as gender and disorder
types. The details of the speech intelligibility assessment

was given in the table 2.

The comprehensive analysis was explained in the
following sections;

Pattern-Based Analysis

This approach focuses on identifying recurring patterns
or trends across groups, conditions, or age categories.

Speech intelligibility across disorders
Autism Spectrum Disorder (ASD)

The intelligibility tends to vary, but in general, speech
clarity (C) is lower compared to language age, with a
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notable number showing higher inconsistency (I) in their
speech.

Intellectual Disability (ID)

Similar trends are seen, but the degree of intelligibility is
worse in children with moderate-to-severe ID.

Attention Deficit Hyperactivity Disorder (ADHD)

Speech intelligibility is consistently better, with the
majority of cases showing high clarity (C: 70%-90%).

Hearing Impairment (HI)

This group shows some of the lowest intelligibility levels
due to sensory deficits.

Articulation Disorder

Despite misarticulations, intelligibility remains fairly
decent compared to other groups, due to the isolated
nature of the issue.

Syndrome (Coffin Siris Syndrome)

Speech intelligibility is notably poor, indicating a
complex interplay between genetic factors and speech
development. The data was depicted in the table 3 and
graph 1.

Patterns by Age and Language Age

Younger children, especially those with ASD and ID,
tend to have more inconsistent speech and lower
intelligibility, reflecting the developmental delays.

Older children (e.g., 7-9 years old) with ASD or ID
show better intelligibility (though still delayed compared
to their age) and less inconsistency, suggesting some
level of compensatory growth.

Language age: It plays a critical role, with children with
a language age closer to their chronological age typically
showing better speech clarity. Table 4 and Graph 2
shows the details of speech intelligibility across the
chronological age and language age.

This indicates clearly that the ADHD has more and
accurate speech intelligibility than others. Though the
misarticulations child has appropriate language skills the
speech intelligibity is poor due to the articulation
problem.



Int.].Curr.Res.Aca.Rev.2025; 13(2): 21-30

Severity-Based Analysis

This approach looks at how severity is the extent of
language delays or intellectual impairment will impacts
the results.

Mild vs. Moderate/Severe Conditions

Children with mild delays (e.g., mild ID, articulation
disorder, ADHD) tend to show higher intelligibility
scores, even if their language age is below their
chronological age.

Children with moderate-to-severe delays (e.g., moderate
ID, ASD, hearing impairment) show much lower
intelligibility, with many exhibiting significant
inconsistency and unrecognizable speech.

For example, in this study Coffin Siris syndrome (severe
condition) child has scored 30% intelligibility, with a
high degree of inconsistency (62%), which is indicative
of more profound speech delays due to a genetic
syndrome.

Disorder Severity and Gender

Generally, children with severe conditions like moderate
ID or ASD demonstrate lower intelligibility across both
genders.

There might be a slight advantage in speech
intelligibility for females in some cases (e.g., ASD and
ID), but the differences are not substantial enough to
form a clear pattern across all disorders.

Progression over time

Another way to present the results is by examining how
speech intelligibility progresses over time, in relation to
age or intervention.

Younger children (4-6 years old) in ASD or ID
categories often show significant delays in speech
intelligibility. However, by 7-9 years old, the
intelligibility improves somewhat, reflecting the child’s
growth, intervention strategies, or adaptive strategies
despite developmental delays.

Speech therapy or early intervention may explain why
children like the 4 Y.M with ASD (90% intelligibility)
can show good clarity despite the condition. The younger
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child may not have received as much structured therapy
compared to the older children who seem to improve
over time.

Comparative Gender Analysis

In terms of gender, you could take a more detailed
approach to examine how gender differences may affect
speech intelligibility.

Males: Generally show more significant delays in both
language age and speech intelligibility than females. For
instance, many of the ASD and ID cases involving males
have more inconsistent speech (e.g., 38% inconsistent in
the 5 Y.M with ASD), whereas females (e.g., 5 Y.F with
ASD) tend to have higher clarity (e.g., 82%).

Females with mild ID or ADHD tend to show slightly
higher intelligibility compared to their male counterparts,
which might suggest that females experience less severe
speech delays or have better coping mechanisms with
language development despite the underlying conditions.

Functional Speech Analysis

The results based on how functional the speech is in real-
life scenarios are also measured such as;

High intelligibility (e.g., 92%) suggests that children
can communicate effectively in everyday situations.

Lower intelligibility (e.g., 30%-50%) may indicate
difficulty with social communication, which can impact
academic performance or social interactions.

The 7 year old male with HI (30% intelligibility) is likely
to face challenges not only in speaking clearly but also in

understanding others, which could hinder both
expressive and receptive language skills.
Neurodevelopmental Comparison

Finally, the results from a neurodevelopmental

perspective, considering how cognitive factors (such as
1Q, attention, and sensory processing) relate to speech
intelligibility.

Children with higher cognitive function (e.g., mild ID,
ADHD) tend to have better intelligibility, as their
cognitive and processing abilities may support better
speech clarity.
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Table.1 Shows the details of the children with various disorders.

S.no = Age/Gender Provisional Diagnosis Tests results
RLA ELA
L. Autism Spectrum Disorder (ASD)
1. 6 Y.M SLD secondary to ASD 3.5-4 yrs 33-36 Mo
2. 5Y.M SLD secondary to ASD 16-18 Mo 10-11 Mo
3. SY.M SLD secondary to ASD 30-33 Mo 20-25 Mo
4. 5Y.F SLD secondary to ASD 25-30 Mo 18-24 Mo
5. 8 Y.M SLD secondary to ASD 25-30 Mo 20-25 Mo
6. 4Y.M SLD secondary to ASD 33-5Y 24 -27 Mo
7. 4Y.M SLD secondary to ASD 27-30 Mo 16-18 Mo
8. 4Y.M SLD secondary to ASD 27-30 Mo 16-18 Mo
9. 7Y .M SLD to ASD 30-33 Mo 27-30 Mo
I1. Intellectual Disability (ID)
1. 9Y.M SLD secondary to Moderate ID 30-33 Mo 20-25 Mo
2. 9YM SLD to Mild ID 3.5-4 yrs 27-30 Mo
3. 8 Y.F SLD secondary to ID 3.5-4 yrs 27-30 Mo
4. 9Y.M SLD secondary to ID 3.54Y 2.4-2.7Y
5. 8 Y.M SLD secondary to ID 24-27 Mo 20-24 Mo
6. 8Y.F SLD secondary to ID 3.5-4Y 3-35Y
1. Attention Deficit Hyperactive Disorder (ADHD)
1. 7Y.M SLD secondary to ADHD 30-33 Mo 20-25 Mo
2. 7YF SLD secondary to ADHD 30-33 Mo 24-27 Mo
3. 4Y.M SLDs secondary to ADHD 27-30 Mo 18-20 Mo
IVv. Hearing Impairment (HI/CI)
1. 7Y M SLD secondary to HI (CI recipient) ISD: L/C/E: 25- 30 Mo; Co 43-48 Mo; P: 31-36 Mo
2. 9Y.M Learning disability secondary to HI SECS: RLA and ELA: 3-3.11 Y
with ID
V. Articulation Disorder
1. 8YM Misarticulations REELS Age Appropriate
VI Syndrome
1. 42YF SLD secondary to Coffin siris syndrome = 3- 3.5 scattered till 4- 4.5Y 3-35Y

Abbreviations: Y: Year, M: Male, F: Female, SLD: Spoken Language Disorder, ASD: Autism Spectrum Disorder, HI: Hearing
Impaired, CI: Cochlear Implant, ADHD: Attention Deficit Hyperactive Disorder, ID: Intellectual Disability, Mo: Months, ISD:
Integrated Scales of Development, Co: Cognition, L/C/E: Language/Comprehension/Expression.
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Table.2 Shows speech intelligibility assessment percentage and results.

S.no = Speech Intelligibity % Result
C I NR
I Autism Spectrum Disorder (ASD)
1. 76 24 0 The child's speech intelligibility is relatively strong (76% clear), slightly below the
expected norm for their age, possibly indicating mild speech delay in the context of
ASD.
Pe 40 38 22 This child’s speech intelligibility is much lower than the first case (C: 40%), with a

language age of 16-18 months, indicating significant language delay, typical in ASD.
3. 76 24 0 Similar to the first case, this child has 76% intelligibility and a language age of 30-33
months, indicating slight speech delay but better than expected for their language age.
4. 82 18 0 This female child has slightly better intelligibility (82%) compared to the male
children in this category. Her speech development is still behind, given her language
age, but her intelligibility is higher than the others.
5. 88 12 0 At 8 years old, this child has higher intelligibility (88%), though their language age
suggests a more significant delay (25-30 months). However, the intelligibility is good
for a child with this level of delay.
6. 90 8 2 This child shows the highest level of speech intelligibility (90%), especially for a 4-
year-old with ASD. The language age is slightly better than the chronological age,
which may indicate strong compensatory abilities despite ASD-related delays.

e 84 12 4 This child’s speech intelligibility is slightly lower compared to the previous child
(84%). This is consistent with a language delay of about 27-30 months.
8. 84 16 0 Very similar to the previous case, with 84% intelligibility. Gender doesn't appear to

make a large difference here (male vs. female), and the language age suggests
moderate delay in speech development.
9. 92 8 0 This child’s speech intelligibility is relatively strong (92%) considering their
language delay (30-33 months). This child might show compensatory strength in
communication despite a relatively low language age.
II. Intellectual Disability (ID)

1. 32 40 28 With a language age of 30-33 months, this child’s intelligibility is significantly low
(C: 32%). This reflects a severe delay in both speech and language development
compared to their chronological age.
2. 80 18 2 This child shows much higher intelligibility (80%) compared to the first ID case,
likely because their language age (3.5-4 years) is closer to the chronological age.
Despite the ID, they have good clarity in speech.

3. 82 18 0 Similar to the previous case, this child has strong intelligibility (82%), and their
language age is close to their chronological age, suggesting moderate delay.
4. 56 30 14 This child appears to have lower speech clarity than others with similar language

skills, possibly because the intellectual disability is impacting both their speech and
cognitive development.
5. 84 16 0 Despite the delay in language skills, their speech clarity is still fairly strong at 84%,
showing they can communicate well.

6. 96 4 0 This child shows the highest intelligibility (96%), suggesting that despite ID, she has
managed to develop relatively clear speech in comparison to other cases.
I1I. Attention Deficit Hyperactive Disorder (ADHD)
1. 80 20 0 Good speech intelligibility for his language delay, though ADHD can contribute to
more inconsistency in speech patterns.
P 80 20 0 Similar to the male child with ADHD, her speech intelligibility is high (80%), even

though her language age is delayed.
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3. 90 10 0 Excellent intelligibility at 90% compared to his language age, indicating a strong
capacity for speech development despite ADHD.
Iv. Hearing Impairment (HI/CI)
1. 30 42 28 The intelligibility is significantly low due to the impact of hearing impairment.
Cognitive and pragmatic skills are somewhat stronger, but speech remains
challenging.
2. 40 46 14 Similar to the first case, this child’s intelligibility is compromised by hearing

impairment, with significant inconsistency and unclear speech.
5 Articulation Disorder

1. 68 32 0 While the intelligibility is lower (68%) due to articulation issues, the child’s language

age is age-appropriate, meaning this delay is mostly confined to articulation, not

overall speech development.
VL. Syndrome

1. 30 62 8 This child shows a significant delay in intelligibility (30%), suggesting that the

syndrome has a major impact on speech clarity, with most speech being inconsistent.

Table.3 Shows the percentage of speech intelligibility across disorders

Provisional Diagnosis C% 1% NR%
ASD 79 18 3
ID 72 21 7
ADHD 83 17 0
HI 35 44 21
Misarticulations 68 32 0
Coffin Siris Syndrome 30 62 8

Table.4 Shows the details of chronological, language age and percentage of speech intelligibity

Diagnosis Average Average RLA = Average ELA Average Percentage of
Chronological Age (Months) (Months) Speech Intelligibility (%)
(Years) C% 1% NR%
Autism Spectrum 5.56 25.63 20.69 79 18 3
Disorder (ASD)
Intellectual Disability 8.33 38.66 28.57 72 21 7
(ID)
Attention Deficit 6.0 29.66 21.66 83 17 0
Hyperactive Disorder
(ADHD)
Hearing Impairment 8.0 41.83 32.93 35 44 21
(HI/CY)
Articulation Disorder 8.0 8 8 68 32 0
Coffin Siris Syndrome 4.2 42.50 42.00 30 62 8
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Graph.1 Shows the percentage of speech intelligibility across disorders. NR: No Response, I: Incorrect and C:
Correct.

Percentage of Speech Intelligibilty across disorders
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Children with neurodevelopmental disorders like ASD
often show disrupted communication patterns (e.g.,
echolalia, sensory processing issues), which can result in
inconsistent intelligibility. The child with 7 year male
with ADHD showed 80% intelligibility better when
compared to a child with moderate ID or ASD at a

similar chronological age. The authors reviewed previous
research to support the current study’s findings on how
factors like disorder type, severity, age, and gender affect
speech intelligibility. Research by Hustad ef al., (2012)
and Gotzke and Hodge (2005) aligns with the idea that
children with more severe conditions, such as cerebral
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palsy or cleft palate, tend to have poorer intelligibility,
while those with milder conditions like ADHD or
articulation disorders generally show better clarity.

Studies from Hustad et al., (2020) and Imran & Krishna
Priya (2018) also back up the finding that intelligibility
improves with age, although some children continue to
develop speech clarity well into their early years, which
mirrors the original study’s observation of a gap between
language age and chronological age, particularly in
children with ASD and ID.

Additionally, the impact of hearing impairments and
sensory issues, noted by researchers like Seyyed ef al.,
(2021) and Flipsen & Colvard (2005), strengthens the
original study’s point about how these factors can
significantly affect speech clarity. While gender
differences weren’t as heavily explored in all studies.

Summary and Conclusions

The authors of this study have explored how speech
intelligibility is influenced by factors like age, gender,
severity, and different disorders. A detailed comparison
between various groups and highlight trends within each
category was also given by the authors. Children with
Autism Spectrum Disorder (ASD) and Intellectual
Disabilities (ID) show significant variability in their
speech intelligibility, with those having moderate-to-
severe  conditions  generally  exhibiting  lower
intelligibility. On the other hand, children with attention
deficit hyperactivity disorder (ADHD) and articulation
disorders tend to have clearer speech. The females
performed slightly better, particularly in the ASD and ID
groups. However, the gap was narrower in cases of
ADHD and articulation disorders. Severity plays a key
role, with children facing more severe conditions, like
moderate ID or Coffin-Siris syndrome, showing poorer
and less consistent intelligibility.

Those with milder conditions, like ADHD and
articulation disorders, tend to have clearer speech.
Additionally, hearing impairment and Coffin-Siris
syndrome significantly hinder speech intelligibility, as
reflected in low scores (30-40%) across affected cases.

The factors such as sensory and genetic are profoundly
influence speech intelligibility. Finally, authors of the
present study were found a noticeable gap between
language age and chronological age in most children,
which is especially pronounced in cases of ASD and ID,
leading to delays in speech intelligibility.
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