Archives of

Rehabilitation

Review Paper ‘ )
Investigating the Relationship Between Misarticulation of Polysyllabic ok

Words and Predicting Later Reading Difficulties in Children With Speech
Sound Disorder: A Narrative Review

Mersede Imani-Shakibayi®2 ©, *Talieh Zarifian®

1. Department of Speech Therapy, Pediatric Neurorehabilitation Research Center, School of Rehabilitation, University of Social Welfare & Rehabilitation Sciences, Tehran, Iran.
2. Student Research Committee, University of Social Welfare & Rehabilitation Sciences, Tehran, Iran.

3. Department of Speech therapy, Pediatric Neurorehabilitation Research Center, Clinical Research Development Center, Rofeideh Hospital, School of Rehabilitation, University
of Social Welfare & Rehabilitation Sciences, Tehran, Iran.

Use your device to scan

andresdthearicecnine [9IETILTD) Imani-Shakibayi M, Zarifian T. Investigating the Relationship Between Misarticulation of Polysyllabic Words and
Predicting Later Reading Difficulties in Children With Speech Sound Disorder: A Narrative Review. Archives of Rehabilitation.
2025; 26(1):2-23. https://doi.org/10.32598/RJ.26.1.3057.2

d ) https:/doi.org/10.32598/RJ.26.1.3057.2

ABSTRACT

[I9TETE Children with phonological disorders are at risk of long-term reading difficulties. This issue
becomes particularly complex when children are confronted with co-occurring language impairment
(LI). Given that polysyllabic words include the most similarity to connected speech, the present study
employs a narrative review approach to examine the relationship between errors in the production of
polysyllabic words and later reading problems in children with speech sound disorders (SSDs).
A systematic search was conducted on March 3, 2023, in four online databases
as follows: PubMed, Web of Science, Scopus, ProQuest, and Google Scholar Browser. The search terms
used were “polysyllable” OR “multiyllable.” Articles between the years 1952 and 2023 were identified
and entered into the Endnote software. No restrictions were placed on the language of the sources or
review articles. All sources about the relationship between the production of polysyllabic words and
phonological awareness/reading in children with SSDs, and employing the perceptual method, in which
the participants were under 18 years of age, were included.
[T A total of 1736 sources were initially identified, with duplicates removed. Of these, 72 sources on
the production of polysyllabic words were examined in full, and five articles on the relationship between
the production of polysyllabic words and phonological awareness/reading ability were qualitatively
examined. The most valuable criterion that can determine the relationship between the accuracy of
speech and the subsequent development of reading is the accuracy of phonological representation. To
verify the accuracy of phonological representation, it is crucial to consider the type of speech errors and
the complexity of the speech stimulus. Atypical errors have been demonstrated to be associated with
children’s performance on phonological awareness/reading. The results of the present review, which
examined the effect of the accuracy of polysyllabic words in predicting reading problems, demonstrated
that errors of omission, atypical speech errors, and the accuracy measure of polysyllabic words accounted
for the greatest variance in phonological awareness skills.
[@TEITER Atypical speech errors and the omission of polysyllabic words during the preschool period can
diagnose speech sound disorder and subsequent reading difficulties, as well as receptive components
of language. Polysyllabic words are more suitable for identifying children’s errors due to their greater

: phonemic information and similarity to connected speech. Consequently, it is recommended that they
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Introduction

he occurrence of reading problems among

typical children is referred to as dyslexia or a

special reading disorder. The prevalence of this

disorder in different linguistic backgrounds has

been reported to range between 1% and 11%
[1]. Available statistics from Iran indicate a high prevalence
of reading disorders (approximately 8% to 25%) among
primary school students [2, 3]. This discrepancy can be at-
tributed to the varying definitions and clinical markers of
reading disorder across different societies [1]. In the clini-
cal setting, ongoing efforts are being made for early diag-
nosis and intervention to ensure that children are assisted
before adverse learning experiences and later literacy prob-
lems. The prevailing belief is that early diagnosis can be
done by the teacher and through direct observation of the
child’s behavior in the classroom [1]. However, research
indicates that these problems can be predicted or detected
even before elementary school.

The objective of speech-language pathology is to identify
populations at risk of developing reading difficulties at the
earliest possible stage for providing early intervention to
prevent the emergence of long-term reading problems. Re-
search has demonstrated that children with speech sound
disorder (SSD) are among the groups at risk for long-term
reading and academic problems, particularly if they co-oc-
curred with language impairment (LI) or persisted speech
disorder after entering school [4-6].

Children with SSD have the most referred disorders to
clinical settings [4, 5, 7-10] ranging between 1.3% and
22.9% [11-14] worldwide and 6.5% and 13.8% in Iran
[15, 16]. Simple deficits of speech and language at an
early stage are typically discernible in preschool chil-
dren by parents and teachers. Nevertheless, the diagno-
sis of underlying defects, such as difficulty in phonolog-
ical processing or phonological awareness (PA) tasks,
is most appropriately conducted by speech-language
pathologists (SLPs) [17-19].

One of the key questions for SLPs is to identify which
subgroups of SSD may be at risk of developing reading dif-
ficulties later in life. The SSD classification system, as es-
tablished by the American Speech-Hearing Association
(ASHA), is based on three categories: Phonological disor-
ders, articulation disorders, and motor planning/program-
ming disorders. This classification is based on the rationale
that the subgroups present with different types of speech
errors. Phonological disorders are identified through the
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analysis of rule-based errors, which are understood to have
a cognitive-linguistic basis. In articulation disorders, distor-
tions are typically manifested as isolated errors in children
and sequencing errors can be attributed to deficiencies in
motor planning/programming (e.g. childhood apraxia of
speech) [20].

Speech error patterns can be described qualitatively in
three categories: Typical, atypical, and delayed. Typical or
developmental errors are those that occur more than 10%
of the time in any age group. Delayed sound errors are seen
in 10% of younger children, but not in the study population.
Atypical or non-developmental errors do not occur in more
than children of any age group [4, 19, 21].

There is evidence that children with phonological dis-
orders have deficits in speech perception, phonological
memory, PA, and other cognitive skills. On the other hand,
children with reading difficulties have weaknesses in the
phonological process. Accordingly, phonological represen-
tation is related to speech perception and PA [5]. The exist-
ing literature provides mounting evidence of the relation-
ship between speech accuracy and reading development.
In this context, speech precision analysis is proposed as a
diagnostic approach for identifying risk factors associated
with literacy problems in children with SSD.

Given that both written and spoken words are based on an
underlying phonological representation, the accurate pho-
nological representation is considered the most valuable
criterion for investigating the relationship between the ac-
curacy of speech and the subsequent development of read-
ing [4]. Two key factors in determining the phonological
representation are the identification of the type of speech
error and the complexity of the speech stimulus concerning
the nature of the error. This introduction outlines the inter-
relationship between the type of speech errors and PA or
reading difficulties. It then delineates a systematic search
conducted to ascertain the role of stimulus complexity in
predicting PA/reading difficulties. The results are presented
in the following section.

In a study by Leitdo and Fletcher [22], they analyzed the
error patterns of 36 children between the ages of five and six
who exhibited signs of a phonological disorder. A reassess-
ment of the PA, reading, and spelling skills was conducted at
the age of 12—13 years. The participants who exhibited atypi-
cal error patterns demonstrated significantly lower scores on
the measures of PA and reading comprehension than those
who exhibited developmental errors. They identified factors
that could facilitate the early identification of children who
are at risk of developing reading difficulties [22].

Imani-Shakibayi M & Zarifian T. Polysyllable Productions and Reading Difficulties in Speech Sound Disorder. RJ. 2025; 26(1):2-23.
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Table 1. Studies reported on speech errors and the risk of reading problems in children with SSDs

Participants
Reference AS::::;ZM Reading Assessment
SSD Normal
Preston et al GFTA - CTOPP
' 25 children (4-6 years) Naming 125 - Reading words and nonwords (TOWRE, WJ-III)
2013 [18] .
words - Spelling (WJ-II1)
Preston & Edwards 43 children 4-5y - G.FTA PA (96 wor(?is, including rhyme matching, opset
2010 [19] (34 boys, 9 girls) -Naming 125  segmentation, and matching, onset matching,
! words and blending)
1t assessment: 36 children - NARA-R
Leitdo & Fletcher (5-6y) GFTA - SAST
2004 [22] Reassessment: 14 children -TOWRE
(12-13 years) - CTOPP
- PA (rime matching, onset matching, onset
95 children: segmentation and matching)
Rvachew & . .
Grawburg 2006 [23] 62 boys, 33 girls GFTA - Literacy knowledge (alphabet knowledge,
(48-67 months) conceptual literacy knowledge, basic word
knowledge)
Rvachew et al. 2007 58 children
[24] (4.5-5.5 years) GFTA PAT
Shakeri et al. 2014 21 children
27] (5.6 years) P-DEAP PA Test
- Phoneme awareness
Hayiou-Thomas 68 children 3.9-9 years (63% 68 children 3.9-9 DEAP - Word reading
etal. 2019 [28] boy) years (48% boy) - Spelling
- Reading comprehension
36 children 37 children - CTOPP
Boada et al. 2022 1t test: 5.5 year - Rapid naming
1 test: 5.5 year GFTA
[29] Reassessment: 7.5 - Letter knowledge
Reassessment: 7.5 year . -
year - Reading skills
Error Analysis
Reference
PCC SuB (o]\Y]} DIST TYP ATYP PHONO TIM
Preston et al. 2013 [18] + + + + + +
Preston & Edwards 2010 [19] + + +
Leitdo & Fletcher 2004 [22] + +
Rvachew & Grawburg 2006 [23] +
Rvachew et al. 2007 [24] PCC connected speech + + + +
Shakeri et al. 2014 [27] + + + + +
Hayiou-Thomas et al. 2019 [28] + + +
- ARTI

Boada et al. 2022 [29] - PHNI

Phonological errors

Articulation errors Sequencing errors
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Abbreviations: SSD: Speech sound disorder; PCC: Percentage of consonant correct; SUB: Substitution; OMI: Omission; TYP: Typical;
ATYP: Atypical; DIST: Distortion; PHONO: Phonotactics; TIM: Timing; GFTA: Goldman—Fristoe test of articulation; NARA-R: Neale
analysis of reading ability; SAST: South Australian spelling test; TOWRE: Test of word reading efficiency; CTOPP: Comprehensive test
of phonological processing; PAT: Phonological awareness test); WJ-III: Woodcock-Johnson test of achievement; P-DEAP: Diagnostic

evaluation of articulation and phonology (Persian version); ARTI: Articulation error index; PHNI: Phonological error index.
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In the study conducted by Rvachew and Grawburg
(2006), a total of 95 children between the ages of 4 and
5 years were assessed on speech perception, articulation,
receptive vocabulary, and early reading skills. Accord-
ingly, articulation accuracy did not have a direct effect
on PA. Instead, the results demonstrated that receptive
language skills were the critical variable in PA [23].
Subsequently, Rvachew et al. (2007) conducted an ad-
ditional study to ascertain any correlation between the
types of speech errors and PA in children with SSD. The
frequency and types of sound errors associated with PA
were evaluated in 58 children with SSD during the pre-
kindergarten period. At the end of the kindergarten year,
children with lower scores in PA had a greater preva-
lence of atypical speech errors. In this study, low scores
in articulation production and a high frequency of typi-
cal errors in syllable structure, as well as atypical errors
in consonants, were identified as reliable indicators for
predicting children’s performance in the PA test [24].

Perston and Edwards (2010) examined the relation-
ship between speech errors and PA performance in 4- to
S-year-old children with SSD to determine which types
of speech errors might predict PA performance. The re-
sults showed that 33% of the variance in PA was par-
tially predicted by screening variables such as receptive
vocabulary and age. Meanwhile, 6% of the additional
variance was related to atypical sound errors. Since the
children with more atypical errors did not respond well
to the PA test, the association between poor PA with low
frequency of receptive vocabulary and atypical speech
errors was specified. In addition, the percentage of con-
sonants correct (PCC), which is considered a measure
of the severity of SSD, showed that it alone may not be
an appropriate measure for predicting the child’s reading
status. The analysis of errors and the specification of the
type of errors provided more appropriate information for
the prediction of the child’s reading ability [19].

Preston et al. (2013) repeated Leitao and Fletcher with
a larger number of participants. They studied 25 chil-
dren with SSD at 4 years and 6 months and followed
up at 8 years and 3 months. To predict PA performance
and later reading ability, the frequency of speech errors
(distortions, typical and atypical errors) was analyzed.
The results indicated that the type of speech error had a
significant relationship with reading disorder. Children
with atypical phonological errors scored lower on PA
and reading tests, thereby confirming the results of pre-
vious studies [18].

In 2014, a similar study was conducted in Iran by Shakeri et
al. They investigated the association between phonological
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skills (using the Persian version of the diagnostic evaluation
of articulation and phonology [25]) and PA (using the PA test
[26]) in 21 children with SSD aged between 5 and 6 years
old. They reported that atypical phonological processes were
significantly associated with components of the PA test. Poor
PA in children with SSD is associated with atypical phono-
logical processes, especially at the singleton level [27].

Hayiou-Thomas et al. (2017) reported delayed and disor-
dered phonological errors with later reading skills. The 68
preschoolers with SSD were assessed on PA, reading, and
spelling of single words at 5.5 years (before formal reading
instruction) and 8 years. The results showed that having SSD
at 3.5 years of age is associated with poor spelling and PA
performance at 5.5 years and poor reading skills at the age of
8 years. Meanwhile, children with disordered speech errors
had poorer word reading compared to children with delayed
errors. Similar to the Preston and Edwards study, PCC was
not related to reading outcomes, and concomitant LI was the
strongest predictor of reading difficulties at age eight [28].
Macrae and Tyler (2014) showed that children with SSD co-
occurring with LI had more omission errors and fewer distor-
tions. They associated the occurrence of atypical errors and
omissions with an increased risk of reading difficulties [4].

In a recent study, Boada et al. (2022) examined the relation-
ship between speech error types, as defined by the ASHA,
and reading skills over time. They showed that phonological
errors at the age of five to six years can predict letter knowl-
edge, PA, and reading ability at seven to nine years. Among
the error types, sequencing errors had a strong association
with PA (5-6 years) and reading (7-9 years) [29]. The afore-
mentioned studies are presented in Table 1.

Based on the results of previous studies, it was con-
cluded that even when controlling for language ability,
some unique components of SSD (speech error types)
may predict both prerequisite and reading skills. Recent
findings on the relationship between speech accuracy
and PA/reading ability suggest that it is imperative to
find stronger stimuli for the underlying phonological
representation. Therefore, this review study investigates
the effect of speech stimulus complexity on phonological
representation and reports on the relationship between
polysyllabic word production (as a complex stimulus)
and PA/reading. Using the results of the research, it is
possible to report on the role of polysyllabic production
accuracy in predicting later reading development and lit-
eracy problems and also to fill the knowledge gap in this
area by designing appropriate studies.

Imani-Shakibayi M & Zarifian T. Polysyllable Productions and Reading Difficulties in Speech Sound Disorder. RJ. 2025; 26(1):2-23.
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Materials and Methods

This review was conducted following the preferred re-
porting items for systematic reviews and meta-analyses
(PRISMA) guidelines to ensure comprehensive infor-
mation was gathered [30]. A systematic search was per-
formed on March 3, 2023, across four databases pertinent
to speech-language pathology: PubMed, Web of Science,
Scopus, ProQuest, and Google Scholar. The keywords
used were “polysyllable” and “multiyllable” As these
terms are the most frequently used in the existing litera-
ture and no other terms are found in the medical subject
headings (MeSH), they were used as the primary search
terms to estimate the number of references. The num-
ber of references in each database was fewer than 1000,
and the search was not limited by other words or time
constraints. Since the total resources obtained from the
search included all existing research, in the mentioned
databases, no other keywords were used. A review of
sources obtained between the years 1952 and 2023 was
conducted. A manual search and review of additional
sources did not yield any new articles. All of the obtained
sources were imported into the Endnote software for sub-
sequent analysis.

Inclusion and exclusion criteria

The following criteria were used to determine the
inclusion of studies in this review: references about
the production of real polysyllabic words; perceptu-
ally studies of polysyllabic production (acoustic or
any brain imaging/neurophysiological studies were not
included); population of children below 18 years old;
having no restrictions on the methodology employed
in the study, including the use of review articles; no
limitation of the language of the references.

Meanwhile, the following references were excluded
from the study: Articles or conference papers lacking
full-text availability and not responded to by the au-
thors; articles about the perception, visual recognition,
reading, and spelling of polysyllabic words; references
concerning the perception and production of polysyl-
labic nonwords; references not related to the relation-
ship between polysyllabic real word production and
reading skills.

Results

A total of 1736 references were identified through
the search process. All references were exported to
Endnote X9, and 730 duplicates were subsequently re-
moved. The remaining articles (n=1006) were initially

Spring 2025. Vol 26. Num 1

evaluated based on their title and abstract. The articles
examining polysyllabic word production (n=72) were
identified and subjected to full-text screening. The full-
text screening of the 72 articles finally resulted in the
inclusion of five articles that contained data describing
the relationship between literacy/PA skills and poly-
syllabic word production. These articles were deemed
eligible for entry into the final phase of the review and
qualitative appraisal. A flow diagram of study selection
is demonstrated in Figure 1.

Lewis and Freebairn [31] examined 60 children with
moderate to severe phonological disorders, aged be-
tween three and 8§ years old, in the presence of their
parents and siblings. The performance of the family
members of these children in phonology, linguistics,
reading, and spelling measures was described. Par-
ticipants imitated 20 polysyllabic words, phrases, and
sentences during an evaluation of production skills. As
proposed, sibling and parent groups with no history
of speech and language disorder demonstrated greater
performance in reading compared to groups with a his-
tory of speech-language disorder. The sibling groups
were significantly different. The group of siblings
demonstrated a notable discrepancy in their production
of polysyllabic words and the repetition of nonwords.
However, the parent group exhibited difficulty only in
repeating polysyllabic words. Subsequently, the use of
polysyllabic real words could serve to differentiate be-
tween families with a history of speech disorders and
those without such a history. Accordingly, polysyllabic
production errors were not merely indicative of sound
errors but may also serve as a predictor of subsequent
reading and writing abilities [31].

Larrivee and Catts (1999) investigated the accuracy
of polysyllabic word production and PA in a sample of
30 school-aged children with phonological disorders
and 27 children with typical development. A year later,
the children were given a reading test. Based on their
reading scores, the children with phonological disorders
were divided into two groups: Subjects with good scores
and subjects with poor results. Children who were di-
agnosed with severe phonological disorder based on
production accuracy and PCC of polysyllabic words
showed diminished language abilities and PA compared
to children who demonstrated proficiency in reading.
The two variables that displayed the greatest variance in
children’s reading progress during the first grade were
the correct production of consonants in polysyllabic
words and PA [17].

Imani-Shakibayi M & Zarifian T. Polysyllable Productions and Reading Difficulties in Speech Sound Disorder. RJ. 2025; 26(1):2-23.
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Figure 1. Flow diagram of selected sources in the study

Sutherland and Gillon [32] examined the relationship
between phonological representation and PA tasks in a
sample of nine children with severe speech impairment
(one girl and eight boys) and a comparison group of 17
children without speech disorders. The researchers de-
vised both receptive and expressive tasks for phonologi-
cal representation. In the expressive tasks, challenging
tasks such as the repetition of polysyllabic real words,
phrases, and sentences were designed to elicit speech er-
rors, thus enabling the distinction between individuals
with and without speech impairment. Accordingly, there
is a correlation between an individual’s performance
on PA, reading, and spelling tasks, and their language
skills. The results of the receptive tasks suggested that
the relationship between PA and non-word learning is
more pronounced than the relationship between speech
production tasks and PA performance. Consequently,
the development of PA and subsequent reading skills
is more dependent on the capacity to form precise and
comprehensive phonological representations than on the
accurate articulation of spoken words. In other words,
children who are unable to achieve accurate phonologi-
cal representations also encounter difficulties in the con-

(n=5)
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scious manipulation of phonological components. This
issue is likely to impact the early decoding of words,
namely reading [32]. These findings prompted other
researchers to examine the production of polysyllabic
words and the errors made by children with SSD. This
group of stimuli has been identified as a valuable source
of information in this field of study.

Masso et al. [5] conducted a simultaneous evaluation
of the production of polysyllabic words, phonological
processing, expressive vocabulary, letter knowledge,
and writing in 93 children with phonological disorders
aged four to five and a half years old. The objective was
to determine the potential relationship between the accu-
racy of polysyllabic word production and these skills [5].
Following the analysis of the test scores, children with
SSD were classified into two distinct groups: one group
exhibiting low accuracy in the production of polysyl-
labic words and a second group demonstrating average
scores in the production of polysyllabic words. The two
groups exhibited notable discrepancies in their perfor-
mance on measures of PA, expressive vocabulary, rapid
naming, and digit memory. Nevertheless, no significant
discrepancy was observed between the two groups con-

Imani-Shakibayi M & Zarifian T. Polysyllable Productions and Reading Difficulties in Speech Sound Disorder. RJ. 2025; 26(1):2-23.
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Table 2. List of articles reporting on errors in polysyllabic word production and the risk of reading difficulties in children with SSDs

Participants
Reference Speech Assessment Reading/Phonological Awareness Assessment
SSD Normal
- CTOPP-2 (elision, blending, sound matching,
Masso et al. 2017 93 children (58 boys, 35 - DEAP (phonology) rapid color and object naming, digit span)
[5] girls) - POP - Receptive vocabulary
- Print knowledge
Larrive & Catts . 27 children (13 ~Elklels segmentatlon
- 30 children (22 boys, 8 . - Oddity
1999 . boys, 14 girls) AAPS h
[17] girls) 5.8-7.3 years Sy s - Blending
- - Sound isolation
Lewis & -60 chllﬁlrse)ng(_g48boys, 16 GFTA
Freebairn _38 sciool-a e'd \s/iblin s - Imitating a 20-word;  The word attack and word identification subtests
1998 7111 gyear & multisyllabic word list de- of WRMT-R
[31] 94 parents veloped by Catts (1986)
Sutherland & Gil- . . . PI?A (sy!lable segmentation, rhyme awareness,
9 children (8 boys, 1 girl) 17 children alliteration awareness, phoneme isolation, and
lon 2005 GFTA -
32] 3.9-5.3 years 3.9-5.3 years phoneme segmentation)

- Letter knowledge (PIPA)

Brosseau-Lapréa &

Roepke 2019 20 children (48 -68 20 children (48-69

GFTA - CTOPP-2 (elision, blending words, sound

(33] months) months) matching)
Error Analysis
Reference PCC
SuB oM DIST TYP ATYP PHONO TIM
Articulation Polysyllables
Test Production
Masso et al. 2017 [5] + + + + + +

Larrive & Catts 1999 [17] + +
Lewis & Freebairn 1998 [31]

Sutherland & Gillon 2005 . .

(32]

Brosseau-Lapréa & Roepke N + N + +

2019[33]
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Abbreviations: GFTA: Goldman—Fristoe test of articulation; WRMT-R: Woodcock reading mastery tests-revised; AAPS: Arizona
articulation proficiency scale; PIPA: The preschool and primary inventory of phonological awareness; DEAP: Diagnostic evaluation
of phonology and articulation; POP: Polysyllable preschool test; CTOPP-2: Comprehensive test of phonological processing-second
edition.
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cerning matching sounds, letters, and print. The group
with poor scores in written knowledge was identified as
being at risk of developing reading problems. Among
the two groups, there was a group at higher risk that, in
addition to exhibiting poor performance in phonologi-
cal processing, demonstrated a greater number of errors
in the production of polysyllabic words. In this study,
the severity of SSD, which was measured based on the
accuracy of the production of polysyllabic words, was
found to have a significant relationship with the perfor-
mance of phonological processing tasks [5].

Brosseau-Lapréa and Roepke (2019) conducted a com-
parative analysis of the relationship between the types
of speech errors produced and PA skills in two groups
of children with SSD and children with normal speech
development [33]. A total of 40 children aged 4- to 5
years (20 subjects with typical development and 20 sub-
jects with SSD) completed a single-word production test
comprising 1- to 5-syllable words following the admin-
istration of speech, language, and PA assessments. The
number of errors committed by the typically developing
children was found to be significantly lower than that of
the children with SSD, with fewer instances of deletion,
substitution, distortion, and developmental errors. How-
ever, no statistically significant difference was observed
between the two groups in terms of the overall number
of errors. The study revealed that children with typical
development did not produce any non-developmental
errors in monosyllabic words. However, the probabil-
ity of these errors occurring in polysyllabic words was
higher. Among the types of speech errors executed by
children with SSD, only the omission and atypical errors
in polysyllabic words were found to have a significant
relationship with PA. Hence, the researchers concluded
that these errors are indicative of underlying difficulty in
phonological representation, which may serve as a po-
tential marker for identifying reading difficulties [33].
Table 2 presents an overview of these studies.

Discussion

This review investigated the role of complex stimuli,
specifically polysyllabic words, in predicting reading
disorders in children with SSD. This is a pertinent area
of research given the numerous studies that have high-
lighted an increased risk of reading disorders in children
with SSD. In the study conducted by Lewis and Free-
bairn in 1997, family members of children with SSD had
poorer performance in both phonological representation
and reading skills. The repetition of polysyllabic words
proved an effective method of distinguishing between
families of children with disabilities and those without
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SSD and was therefore introduced as a suitable task for
predicting future reading problems [31]. The study con-
ducted by Larrivee and Catts (1999) demonstrated that
the PCC of polysyllabic words and PA played the great-
est role in predicting the reading progress of the same
children in their first year of school [17]. However, the
findings of Sutherland and Gillon (2005) did not support
these results, as they designed expressive and receptive
tasks to investigate the relationship between phonological
representation and PA in children with SSD [32]. The re-
sults revealed that receptive tasks and non-word learning
posed a stronger correlation with PA tasks than speech
production tasks. This finding aligns with the conclusions
of Rvachew and Grawburg [23] and Preston and Edwards
[19], who asserted that comprehension variables are a
more robust predictor of later reading difficulties.

The two recent studies by Masso et al. [5] and Bros-
seau-Lapréa et al. [33], which employed only polysyl-
labic words as a production variable, demonstrated that
the accuracy of producing polysyllabic words is signifi-
cantly associated with the performance of phonological
processing tasks. Among the various types of speech er-
rors, only the omission and atypical errors demonstrated
a statistically significant correlation with PA. These
results corroborate those of previous studies conducted
by Leitdo and Fletcher [22], Preston et al. [ 18], and Hay-
iou-Thomas et al. [28]. The evidence indicated a direct
correlation between the occurrence of atypical speech
errors in children with SSD and an increased risk of de-
veloping reading disabilities. Furthermore, polysyllabic
words serve as a remarkable stimulus for elucidating
underlying phonological representation problems due
to their greater number of phonemes. Atypical errors
and omissions in these words can predict reading dif-
ficulties in children with SSD. It must be acknowledged
that these studies were conducted solely in English and
with a limited number of participants. Furthermore, the
recent research by Boada et al. [29] has proposed the
role of sequence errors in predicting reading disorders
[29]. Consequently, further research is required to inves-
tigate this particular potential. It would be beneficial to
conduct further research in different languages and so-
cieties. The substantial body of evidence indicating that
phonological disorder is a significant early indicator of
reading difficulties [5, 10, 29, 33] suggests that children
with speech production problems should undergo more
comprehensive and in-depth evaluation at the outset of
their elementary school education, particularly in terms
of fundamental phonological representation functions.

The review demonstrated that to identify persistent pho-
nological disorders and the potential for reading difficul-
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ties in elementary school-aged children, tests utilizing
more complex stimuli, such as polysyllabic word produc-
tion tests or production tests comprising a sufficient num-
ber of polysyllabic stimuli, are essential. It is also impor-
tant for SLPs to consider qualitative indicators in addition
to quantitative ones when evaluating production accuracy.
These include error type analysis and an investigation of
the role of phonological processes in the assessment pro-
cedure. It is likely that targeting and removing atypical
errors in practices, with the use of phonological represen-
tation and PA tasks, can be an effective method of reduc-
ing the risk of later problems, including the persistence of
speech disorders and later reading difficulties.

All the reviewed studies revealed a consistent finding
that the production of polysyllabic words is associated
with performance on PA tests. Hence, in addition to the
standard tests used to diagnose SSD and identify error
patterns, SLPs should also assess and evaluate phonemic
awareness in children suspected of SSD. While survey
studies have demonstrated that SLPs do not devote a sig-
nificant amount of attention to PA skills and exhibit less
concern for the potential for developing reading disorders
during the preschool years [34, 35]. Unfortunately, the
proportion of Iranian SLPs who have demonstrated an
awareness of this issue is also lower than the global aver-
age.

Conclusion

The literature review indicated that to ascertain wheth-
er phonological representation can be identified as an
early risk indicator of reading disability, in addition to
language ability, it would be beneficial to consider some
unique components in SSD (i.e. the type of speech er-
rors). The objective of this review was to investigate the
impact of employing complex stimuli and the nature of
production errors on reading difficulties. Despite the
existence of a stronger relationship between cognitive
variables and age with PA and subsequent reading prob-
lems, examining the number and type of speech errors in
the production of polysyllabic words, especially atypi-
cal errors, and omissions in the production of preschool
children, also can detect SSD and predict later reading
problems. The use of polysyllabic words, which pos-
sess a greater degree of phonological information and
feature greater similarity to continuous speech, renders
them more suitable candidates for the identification of
speech errors in children. However, given the reports
of the low frequency of polysyllabic words in the con-
tinuous speech of children with SSD in comparison to
children with typical development, it may be advanta-
geous to integrate these words into single-word produc-

Spring 2025. Vol 26. Num 1

tion tests and identify their speech errors as a means of
more accurately gauging the accuracy of representation.
Furthermore, the identification of these issues at an early
age allows for the implementation of timely interven-
tion, which may prevent the development of reading dif-
ficulties in the future. The evidence obtained from this
review indicates that an evaluation package for children
with SSD in preschool should include multisyllabic
word production and a PA test.

Research limitations

The research was conducted with the limitation that the
Scopus database was not accessible through the univer-
sity. Consequently, an account had to be created from
within another service. The process of obtaining sources
and corresponding with the authors of the articles, as
well as awaiting and incorporating their responses, was
quite time-consuming. As all available sources about the
article’s objective were in English, the review and con-
clusion were unproblematic.
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Abbreviations: SSD: Speech sound disorder; PCC: Percentage of consonant correct; SUB: Substitution; OMI: Omission; TYP: Typical; ATYP: Atypical;
DIST: Distortion; PHONO: Phonotactics; TIM: Timing; GFTA: Goldman-Fristoe test of articulation; NARA-R: Neale analysis of reading ability; SAST: South
Australian spelling test; TOWRE: Test of word reading efficiency; CTOPP: Comprehensive test of phonological processing; PAT: Phonological awareness
test); WJ-lIl: Woodcock-Johnson test of achievement; P-DEAP: Diagnostic evaluation of articulation and phonology (Persian version); ARTI: Articulation

error index; PHNI: Phonological error index.
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7. Scopus

8. Web of Science
9. Pubmed

10. ProQuest

11. Google Scholar
12. MeSH
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Abbreviations: GFTA: Goldman—Fristoe test of articulation; WRMT-R: Woodcock reading mastery tests-revised; AAPS: Arizona articulation
proficiency scale; PIPA: The preschool and primary inventory of phonological awareness; DEAP: Diagnostic evaluation of phonology and
articulation; POP: Polysyllable preschool test; CTOPP-2: Comprehensive test of phonological processing-second edition.

1. Oddity
2. Sound Isolation
3 20-word Multisyllabic Word List developed by Catts (1986)

4. The Word Attack and Word Identification subtests of the Woodcock Reading Mastery Tests- Revised (WRMT-R; Woodcock, 1987)
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