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22q11.2 syndrome is the second most common genetic condition worldwide, where communication, language,
and speech are significantly affected to varying degrees. This has generated considerable interest among pro-
fessionals working with this population. The objective of this research is to review studies conducted in recent
years concerning language delays and difficulties experienced by individuals with 22q11.2 syndrome. A total of

21 articles were analyzed, focusing on the development of oral language, written language, and overall
communication, following the PRISMA Statement guidelines and COSMIN methodology. The results highlight
that individuals with 22q11.2 syndrome present significant difficulties, particularly in speech, various areas of
expressive language, and in the acquisition of reading and writing skills when compared to their typically
developing peers across different developmental stages. Therefore, linguistic intervention should be considered a
fundamental area of support throughout the lifespan of individuals with 22q11.2 syndrome.

1. Introduction

22q11.2 syndrome is classified as a rare disease caused by a chro-
mosomal alteration on chromosome 22, specifically at locus ql11.2,
which may involve either a deletion or duplication (Cortés-Martin et al.,
2022). It is among the most common chromosomal microdeletions, with
an estimated prevalence of 1 in every 2000-4000 live births, affecting
both sexes equally (Cortés-Martin et al., 2022; Wierzchowski et al.,
2021). In addition to being referred to as 22q11.2 deletion syndrome,
this clinical entity is also known by other names, such as "DiGeorge
syndrome" and '"velocardiofacial syndrome." Diagnosis is based on the
observation of phenotypic traits and the analysis of clinical signs and
symptoms. A definitive diagnosis requires genetic confirmation
(Cortés-Martin et al., 2022).

Since the first studies published in 1999, knowledge about this
microdeletion has significantly advanced, allowing for a better charac-
terization of its broad phenotypic variability. 22q11.2 syndrome is the
second most frequent genetic cause of developmental delay after Down
syndrome, accounting for approximately 2.4% of all cases of develop-
mental disabilities (Wierzchowski et al., 2021).

Phenotypic manifestations in this syndrome are highly variable and
may change over the course of development. Common physical traits
include cardiac anomalies, gastrointestinal problems, immune
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deficiency, hearing loss, palatal defects, and hypocalcemia
(Wierzchowski et al., 2021). From a neuropsychological perspective,
individuals with 22q11.2 syndrome often present with intellectual
functioning in the borderline to mild intellectual disability range from
early childhood (Lorena & Sandra, 2023), typically with IQ scores be-
tween 70 and 85, although some cases may fall between 55 and 70
(Drmic et al., 2022; Gerdes et al., 1999). Beyond developmental delays,
associated cognitive challenges include attentional deficits, executive
functioning impairments (particularly working memory), visuospatial
processing difficulties, as well as arithmetic and sensorimotor challenges
(Jalal et al., 2021).

The neurocognitive profile is markedly heterogeneous both between
individuals with 22q11.2 syndrome and across developmental stages.
From infancy, motor delays are commonly observed, often accompanied
by hypotonia, along with deficits in speech and/or language (Schneider
et al., 2014). Neuropsychiatric conditions such as Attention Deficit
Hyperactivity Disorder (ADHD) and Autism Spectrum Disorder (ASD)
tend to emerge during early developmental stages (Morrison et al.,
2020). Additionally, disorders such as anxiety and psychotic illnesses
may appear at any stage of development (Zinkstok et al., 2019). Among
these, schizophrenia and related psychotic disorders have been partic-
ularly studied, with a lifetime prevalence of schizophrenia estimated at
around 25% (Frascarelli et al., 2020).
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Speech and language impairments affect approximately 95% of
children with 22q11.2 syndrome, making them one of the most frequent
early childhood symptoms (Solot et al., 2019). These early language
difficulties negatively impact social interactions, socioemotional devel-
opment, and overall well-being. Among them, delays in expressive
language stand out as one of the most commonly reported behavioral
symptoms by parents (Everaert et al., 2021). Most children with 22q11.2
syndrome exhibit low speech intelligibility (Baylis & Shriberg, 2019),
whose underlying causes often remain unclear and may stem from
neurological conditions such as apraxia or speech sound disorders,
and/or anatomical anomalies including velopharyngeal insufficiency in
the absence of a cleft palate (Everaert et al., 2023).

Studies have shown that this population often presents a linguistic
profile characterized by more severely impaired expressive language
compared to comprehension, with difficulties articulating words, con-
structing grammatically correct sentences, and using age-appropriate
vocabulary (Solot et al., 2019). Although receptive language abilities
are generally better preserved, deficits have been reported in the
comprehension of complex instructions and figurative or pragmatic
language (Glaser et al., 2002; McCabe et al., 2011).

Research specifically highlights challenges in the lexical-semantic
and morphosyntactic components (Solot et al., 2000; Verbesselt et al.,
2023). During the school years (ages 6-12), children with 22q11.2
syndrome often exhibit difficulties in semantics, syntactic accuracy and
complexity, as well as in the production and comprehension of narra-
tives (Everaert et al., 2021). Common characteristics include limited
vocabulary, word-finding difficulties, shorter sentence length, delays in
grammatical structure use, and discourse-level issues (Kambanaros &
Grohmann, 2017).

Linguistic impairments frequently develop into pragmatic diffi-
culties, which negatively affect social interactions (Alvarez et al., 2009).
Consequently, school-aged children with 22ql1.2 syndrome often
struggle to use contextual information to understand, organize, and
express language appropriately, frequently focusing on secondary de-
tails (Van Den Heuvel et al., 2018). These difficulties include problems
adapting to context, maintaining coherence, and understanding
conversational partners. Challenges are also noted in organizing
discourse and maintaining conversational turn-taking
(Moraleda-Septlveda et al., 2023).

Non-verbal communication is also compromised, as children with
22q11.2 syndrome tend to edit information only in proximal contexts
(Sebastian-Lazaro et al., 2020) and fail to accurately interpret facial
expressions to infer contextual meaning (Murphy, 2004; Sebas-
tian-Lazaro et al., 2020). Additionally, prosodic features are often
affected, resulting in slowed and disrupted speech rhythm
(Sebastian-Lazaro et al., 2022; Solot et al., 2000; Van Den Heuvel,
Reuterskiold et al., 2017b).

As described thus far, the scientific literature on this topic has
significantly developed over the past 30 years. Therefore, the primary
aim of this review is to compile the available scientific evidence
regarding the development of speech, language, and communication in
individuals with 22q11.2 syndrome in order to establish a linguistic
profile for this population.

Given the overlap in linguistic profiles and the shared genomic re-
gion involved, studies addressing both 22q11.2 deletion and duplication
provide complementary insights into the impact of this copy number
variant on language and communication development. Therefore, the
present systematic review includes research on both deletion and
duplication cases in order to offer a comprehensive overview of the
linguistic and communicative phenotype associated with 22q11.2 copy
number variants.
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2. Method
2.1. Search strategy

A systematic literature search was conducted in the following elec-
tronic databases: MEDLINE (via PubMed), PsycInfo, Scopus, ERIC, and
Web of Science. The search aimed to identify empirical studies exam-
ining speech, language, communication, and literacy skills in in-
dividuals with 22q11.2 copy number variants, including both deletion
and duplication.

The search strategy combined terms related to the genetic condition
with terms referring to language and communication domains. Key-
words included variations of “22q11.2 deletion syndrome”, “22q11.2
duplication”, “velocardiofacial syndrome”, and “DiGeorge syndrome”,
combined with terms such as “language”, “speech”, “communication”,
“pragmatics”, “phonology”, “morphosyntax”, “semantics”, “narrative”,
“reading”, and “writing”. Boolean operators (AND/OR) were used to
adapt the search syntax to each database.

Searches were limited to peer-reviewed articles published in English.
No initial restrictions were placed on publication year in order to cap-
ture the full range of relevant studies. In addition to the electronic
database search, reference lists of the included articles were manually
screened to identify further relevant publications that may not have
been retrieved through the database search.

All records identified through the search process were imported into
a reference management system, and duplicates were removed prior to
the screening process.

2.2. Eligibility criteria

Studies were included in the present review if they met the following
criteria: (1) the study population consisted of children or adolescents
with a confirmed diagnosis of 22q11.2 deletion or 22q11.2 duplication;
(2) the study reported original empirical data; (3) at least one outcome
measure assessed speech, language, communication, or literacy-related
skills, including but not limited to phonology, expressive or receptive
language, semantics, morphosyntax, pragmatics, narrative abilities,
reading, or writing; (4) the article was published in a peer-reviewed
journal; and (5) the study was available in English.

Studies were excluded if they: (1) focused exclusively on adults; (2)
did not provide specific data on speech, language, or communication
outcomes; (3) consisted of reviews, meta-analyses, theoretical papers,
editorials, or conference abstracts without full empirical data; or (4)
reported duplicate data from previously published studies. When mul-
tiple publications reported data from the same cohort, the most
comprehensive or recent study was retained.

2.3. Study selection

The initial search yielded a total of 3562 records. After removing
duplicates, 90 unique records were screened based on title and abstract.
Studies that appeared potentially relevant underwent full-text review to
determine eligibility.

Screening and full-text assessments were conducted independently
by two reviewers. Any discrepancies were resolved through discussion,
and a third reviewer was consulted when consensus could not be
reached.

Ultimately, 21 studies met the inclusion criteria and were included in
the review. The selection process is detailed in the PRISMA flow diagram
(Fig. 1), illustrating the number of studies at each stage of screening and
the reasons for exclusion.

2.4. Methodological quality assessment (COSMIN)

The methodological quality of the included studies was evaluated
using the COSMIN (COnsensus-based Standards for the selection of
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Databases
[ | | |
Web of
Scﬁenge MEDLINE Psyclinfo Scopus ERIC
n=2.185 n=1.291 n=240 n=56 n=41

n = 3562

Articles remaining after duplicate removal

Articles selected based on title,
abstract, and keywords
n =90

Reasons for exclusion:
Population other than 22911 (n = 11)
Book chapters, dissertations, systematic reviews

or meta-analyses (n = 9)
Not focused on the linguistic profile of individuals

Total number of articles
included in the systematic
review
n=21

with 22911 syndrome (n = 49)

Fig. 1. Flowchart of the bibliographic selection process based on the established criteria.

health Measurement INstruments) Risk of Bias checklist, a stan-
dardized tool designed to assess the rigor of studies on measurement
properties. This framework is particularly suited for evaluating in-
struments measuring language development and related domains.

Two reviewers independently assessed each study across key COS-
MIN domains, including content validity, structural validity, reliability,
internal consistency, and construct validity. Ratings were assigned on a
four-point scale (very good, adequate, doubtful, or inadequate),
reflecting the methodological robustness of each study. Discrepancies
were resolved through discussion, with a third reviewer consulted when
necessary.

Applying COSMIN allowed for a systematic appraisal of the strengths
and limitations of the included studies, ensuring that interpretations of
language outcomes in individuals with 22q11.2 deletion syndrome are
grounded in high-quality evidence. The results derived from this eval-
uation are detailed in Table 1.

3. Results

The analysis of the studies included in this review was conducted
using the COSMIN methodology (COnsensus-based Standards for the
selection of health Measurement INstruments), which allows for the
systematic evaluation of the quality of the tools used in the research.
This methodological approach ensures the validity and reliability of the
measurements analyzed, taking into account aspects such as internal
consistency, reliability, measurement error, content validity, and
structural validity, among others.

Demographic and methodological variables—such as sample size,
mean age of participants, sex distribution, and the components assessed
in each study—were collected. These data allow for the identification of
common characteristics within the studied population, providing a solid
foundation for the comparison and synthesis of findings, as presented in
Table 2.

The studies analyzed in the present review highlight a wide range of
objectives and findings related to the linguistic profile of individuals

Table 1
COSMIN methodology.

Investigation A B C D E F G H 1 J

Antshel et al. (2014). + + 4+ o+ o+ x

Boerma et al. (2023). - + - + - + - + + +

Everaert et al. (2023). + - + + + + - +

Glaser et al. (2002). + - + + ? + ? - +

Hamsho et al. (2017). + - + + + + 2 + - +

Kambanaros and ? + + + 2 + 2 R + n
Grohmann (2017).

Persson et al. (2006). ? + - + - + - ? - ?

Rakonjac et al. (2024). ? - + + ? + 2 - +

Rakonjac et al. (2016a). + + + + + + + + -

Rakonjac et al. (2016b). ? - + + ? + ? - + +

Scherer et al. (2001). ? O+ o+ o+ o+ o+ o+ o+ 2

Scherer et al. (1999). ? - - + + - ? ?

Sebastian et al. (2020). ? - + + ? - ?

Selten et al. (2021). - + + + + + + -

Solot et al. (2001). ? - + - + ? N ?

Solot et al. (2000). ? - + o+ o+ o+ R +

Van Den Heuvel et al. ? - + - + ? - ?
(2017a).

Van Den Heuvel et al. + - + + + + ? + +
(2018).

Van Den Heuvel et al. ? + + -+ ? ?
(2017b).

Verbesselt et al. (2023). + - + + + + ? - - +

Verbesselt et al. (2022). + - + +  + + 2 - - +

Note: + positive; — negative; ? Not applicable. Box A refers to internal consis-
tency; Box B to reliability; Box C to measurement error; Box D to content val-
idity; Box E to structural validity; Box F to hypothesis testing; Box G to cross-
cultural validity; Box H to criterion validity; Box I to responsiveness; and Box
J to interpretability.

with 22q11.2 syndrome. However, it is important to note that the
assessment tools used vary considerably across studies. Table 3 sum-
marizes the instruments employed throughout the different
investigations.
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Table 2

Sociodemographic variables of the selected studies.

Authors

Sample
description

Mean age (per
group)

Study components

Antshel et al.
(2014)

Boerma et al.
(2023)

Everaert et al.

(2023)

Glaser et al.
(2002)

Hamsho et al.

(2017)

Kambanaros
&
Gl"()h mann
(2017)
Persson et al.
(2006)

Rakonjac
etal.
(2024)

Rakonjac
et al.
(2016a)

Rakonjac
et al.
(2016b)
Scherer et al.
(1999)

Scherer et al.
(2001)

Sebastian
etal.
(2020)

Selten et al.
(2021)

80 children with
22q11.2 deletion,
33 siblings, 40
children with
ADHD and
learning
difficulties

Study 1: 44
children with
22q11.2 deletion,
65 with DLD, 78
with IDStudy 2: 14
children with
22q11.2 deletion,
15 with DLD

44 children with
22q11.2 deletion

27 children with
22q11.2 deletion
syndrome, 27 with
idiopathic
developmental
delay, 54 with ID
69 adolescents
with 22q11.2
deletion, 50
controls

1 child with
22q11.2 deletion,
10 with ID, 9 with
DLD

19 children with
22q11.2 deletion

15 children with
22q11.2 deletion,
14 with a 22q11.2
phenotype
without
microdeletion, 14
with congenital
heart defects, 14
controls

11 children with
22q11.2 deletion,
11 with a 22q11.2-
like phenotype
without
microdeletion, 11
with ID

2 children with
22q11.2 deletion

4 children with
22q11.2 deletion,
8 with ID, 8 with
cleft lip and
palate, 7 with
isolated cleft
palate

4 children with
22q11.2 deletion,
4 with Down
syndrome

30 subjects with
22q11.2 deletion

14 children with
22q11.2 deletion,

11.9,12.2,12
years

58.4,56.7, 55.5
months104.2,
98.4 months

58.8 months

12.4,11.6,11.9
years

12.19, 13.02

years

6, 5.8, 5.6 years

7 years

5.5-12 years

89.63, 80.22,
89 months

7.83 years

6 months
(initial
evaluation)

30, 38.5
months

12.4 years

104.2, 98.4,
77.2 months

Reading
comprehension, verbal
memory, working
memory, executive
function

Expressive and
receptive grammar,
sentence repetition,
phonological processing

Expressive and
receptive language,
phonology, early lexical
production

Receptive vocabulary,
expressive language,
syntax, word association

Written language,
spelling, syntax,
executive function
measures

Phonology, syntax,
expressive vocabulary,
relative clause
comprehension
Narration, phonology,
syntax, receptive
vocabulary, articulation
Expressive and
receptive language,
sentence production,
vocabulary, articulation

Articulation, oral-motor
skills, phonology,
expressive language

Expressive and
receptive language,
articulation, oral praxis
Phonology, articulation,
early expressive
vocabulary, oral-motor
function

Communicative profile,
early pragmatics,
gesture use, sentence
production

Pragmatic language,
discourse coherence,
semantic fluency,
narrative skills
Narrative
comprehension and
production, expressive

Table 2 (continued)
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Authors Sample Mean age (per Study components
description group)
15 with DLD, 14 grammar, sentence
with ID complexity
Solot et al. 53 infants and 26 7-66 months, Communicative profile,
(2001) school-aged 5.9-16.7 years early vocabulary,

Solot et al.

(2000)

Van Den
Heuvel
et al.
(2017a)

Van Den
Heuvel
etal.
(2018)

Van Den
Heuvel
et al.
(2017b)

Verbesselt
et al.
(2023)

Verbesselt
et al.
(2022)

children with
22q11.2 deletion
305 children with
22q11.2 deletion

20 children with
22q11.2 deletion,
21 with idiopathic
ID, 23 with
idiopathic ID and
ASD

18 children with
22q11.2 deletion,
19 with ID, 23
with ID and ASD,
30 with TD

18 children with
22q11.2 deletion,
18 with TD, 18
younger children
with TD

18 Dutch-speaking
children with
22q11.2
duplication, 11
English-speaking
children with
22ql1.2
duplication; 18
Dutch-speaking
children with
22q11.2 deletion,
11 English-
speaking children
with 22q11.2
deletion

19 children with
22ql11.2
duplication, 11
unaffected
siblings, 19
children with
22q11.2 deletion

Childhood to
adulthood

10, 9.10, 9.11
years

9.8,9.7,9.11,
6.7 years

9.8,9.9,7.2
years

10.10, 9.1,
10.10, 9.1 years

10.7, 10.10,
10.7 years

articulation, speech
milestones
Communicative profile,
reading, expressive and
receptive language
Sociocommunicative
behaviors, pragmatic
errors, context
understanding

Expressive and
receptive language,
syntax, vocabulary,
narrative skills

Referential
communication sKkills,
narrative structure,
pragmatic adequacy

Morphosyntax,
expressive/receptive
language, vocabulary,
narrative skills

Sociocommunicative
skills, pragmatic
language, social
responsiveness

Note: VCFS — velocardiofacial syndrome, DS — Down syndrome, TD — typical
development, ASD — autism spectrum disorder, DLD — developmental language
disorder, ID - intellectual disability, ADHD - attention-deficit/hyperactivity

disorder.

Overall, findings suggest that language impairments in 22q11.2
syndrome cannot be fully explained by general cognitive functioning.
While some studies (e.g., Sebastian et al., 2020) report normal language
and working memory scores, others (Rakonjac et al., 2024) indicate that
expressive language deficits may exist despite typical verbal memory,
highlighting domain-specific vulnerabilities.

At the speech level, various studies report specific speech impair-
ments in this population, including oral-motor difficulties, palatal
anomalies, and articulation errors (omissions, substitutions, distor-
tions). Solot et al. (2001) found that approximately 50% of children
showed persistent delays in speech milestones through school age.
Certain patterns, such as velopharyngeal insufficiency, are distinctive to
22q11.2 and are not observed in non-syndromic developmental lan-
guage disorder (DLD). Similarly, Rakonjac et al. (2016b) aimed to
analyze the language and speech abilities of two patients with a he-
reditary form of 22q11.2, reporting speech development delays in both.
Scherer et al. (2001) also found low speech performance in individuals

with 22q11.
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Table 3
Assessment instruments in the reviewed articles.

Author and year

Assessment instruments used

Antshel et al. (2014).

Boerma et al. (2023).

Everaert et al. (2023).

Glaser et al. (2002).

Hamsho et al. (2017).

Kambanaros and
Grohmann (2017).

Persson et al. (2006).

Rakonjac et al. (2024).

Rakonjac et al. (2016a).

Rakonjac et al. (2016b).

Scherer et al. (1999).

Scherer et al. (2001).
Sebastian et al. (2020).

Selten et al. (2021).

Solot et al. (2001).

Solot et al. (2000).

Van Den Heuvel et al.
(2017a).

WISC-I1I, Wechsler Individual Achievement Test (WIAT-
1I), Gordon Diagnostic System - Continuous Performance
Test (CPT), Wisconsin Card Sorting Test (WCST), Stroop
Colour-Word Test, Tower of London (TOL), California
Verbal Learning Test-Children's version (CVLT-C),
California Verbal Learning Test (CVLT), Schedule for
Affective Disorders and Schizophrenia for School-Age
Children-Present and Lifetime Version (K-SADS-PL),
Autism Diagnostic Interview-Revised (ADI-R) and
Behaviour Assessment Scale for Children (BASC)
Clinical Evaluation of Language Fundamentals (CELF-
Preschool-2-NL), Peabody Picture Vocabulary Test
(PPVT-III-NL) and analysis of a game session

CELF Preschool-2-NL, PPVT-III-NL, Van Wiechen-
Developmental screening instrument, analysis of
spontaneous speech recordings and Cleft Audit Protocol
for Speech (CAPS-A)

Parental origin DNA analysis, Clinical Evaluation of
Language Fundamentals-III (CELF-III) and Oral Test of
Word Association

CPE, WCST, TOL, Visual Span Test, CVLT-C, Clinical
Evaluation of Language Fundamentals (CELF- IV), K-
SADS-PL, WISC-IIT and WIAT-II

Raven’s Coloured Progressive Matrices (RCPM),
Diagnostic Verbal Intelligence Quotient (DVIQ),
Peabody Picture Vocabulary Test (PPVT), Phonetic and
Phonological Articulation Test, Expressive Vocabulary
Test (EVT), Clitics-in-Islands Tool (CIT) and Relative
Clause Task, Bus Story Test (BST)

WISC-III, WPPSI, psychoacoustic test, tympanometry,
Peabody Picture Vocabulary Test - Revised (PPVT-R),
BST, articulation test Phonology and consonant sound
inventory, repetition of sentences, spontaneous
language, and velopharyngeal function tests

Global articulation test, story generation test, and verbal
memory test.

Anamnesis with data obtained from the parents, oral
praxis test, global articulation test and Scale for
evaluation of psychophysiological abilities of children
IEPSP Test battery, story generation test, global
articulation test, oral praxis test and Human

Figure Drawing Test

Hearing screening, tympanometry, Bayley Scales of
Infant Development-2 (BSID-2), Sequenced Inventory of
Communicative Development-R (SICD), sample analysis
of the language with the Systematic Analysis of
Language Transcripts (SALT), Communicative
Development Inventory (CDI), language sample through
a video recording, Percent Consonant Correct-Revised
(PCC-R) and analysis of the velopharyngeal function
BSID-2, SICD, language samples with SALT and CDI

Ad hoc interview with the parents, Hollingshead index,
CELF-4, phonological verbal fluency test FAS, Children's
Communication Checklist (CCC) for parents and BST
CELF-IV-NL (Dutch version), PPVT-III-NL and
Multilingual Assessment Instrument for Narratives
(MAIN)

BSID-2, Wechsler Preschool and Primary Scales of
Intelligence-Revised, WISC-III, Pre-School Language
Scale-3 (PLS), Clinical Evaluation of Language
Fundamental-Revised (CELF-R) and Goldman Fristoe
Test of Articulation

Pre-School Language Scale-3, CELF-R, Goldman-Fristoe
Test of Articulation, PPVT-R, Expressive One Word
Vocabulary Test-Revised, perceptual assessment scales
for evaluating voice and resonance, nasometry, air flow
measurements, multiview videofluoroscopy,
nasoendoscopy, or a combination of these and
audiometries

WISC-III-NL (Dutch Edition), Wechsler Preschool and
Primary Scale of Intelligence-Third Edition-Dutch
Edition (WPPSI-III-NL), Snijders-Oomen Non-Verbal
Intelligence Test Revised age 6-40 (SON R6-40), CELF-
P2-NL, CELF-4-NL, CHC model and Children’s

Language and Health 4 (2026) 100082

Table 3 (continued)

Author and year Assessment instruments used

Communication Checklist-Second Edition-Dutch
adaptation (CCC-2-NL)

Van Den Heuvel et al. Video recordings and transcripts, PPVT-III-NL, CELF- 1V -

(2018). NL and CELF-Preschool-2-NL
Van Den Heuvel et al. Action Picture Test (APT) - Dutch adaptation y Dialect
(2017b). Sensitive Language Test (DSLT)

Verbesselt et al. (2023). CELF- IV-NL, CELF-P2-NL y CELF-Third, Fourth and Fifth
editions (CELF-III, CELF-IV y CELF-V)

Children’s Communication Checklist-Second version
(CCC-2), Social Responsiveness Scales (SRS) and Social

Responsiveness Scales-Second edition (SRS-2)

Verbesselt et al. (2022).

Findings by Rakonjac et al. (2016a) highlight specific difficulties in
speech abilities compared to control subjects without microdeletion
(even though those subjects also had delayed speech development).
Additionally, Rakonjac et al. (2024) identified marked articulation
deficits in children with 22q11.2, emphasizing that these impairments
significantly impact speech intelligibility.

Generally, in relation to language, Scherer et al. (1999) described an
early onset impairment in both expressive and receptive language,
which tends to worsen over time. Speech and language impairments
typically appear before age 3 and persist into school age. Over time,
expressive deficits become more pronounced relative to receptive abil-
ities, resulting in increasing difficulties in articulation, sentence for-
mation, and discourse production. Rakonjac et al. (2016a) confirmed
that individuals with 22q11.2 perform at lower levels in language skills
compared to control subjects without the microdeletion. Likewise, pa-
tients with a hereditary form of 22q11.2 studied by Rakonjac et al.
(2016b) showed language development delays, despite no differences in
the number of words or clauses produced spontaneously; and the sub-
jects studied by Solot et al. (2001) exhibited delays in the emergence of
language milestones, with persistent disorders up to school age in half of
the cases.

Regarding receptive language, Glaser et al. (2002) reported that
participants aged 4-12 years with VCFS exhibited lower receptive lan-
guage scores compared to expressive scores and IQ-matched controls.
Age appeared to moderate this pattern: in early childhood, receptive
language was relatively preserved, whereas deficits in expressive lan-
guage became more pronounced during school age (Boerma et al., 2023;
Persson et al., 2006).

Van Den Heuvel et al. (2018) described that receptive language,
which may show relatively better performance in early stages, tends to
stagnate or deteriorate over time. Likewise, Scherer et al. (2001) re-
ported that comprehension performance typically falls at or below the
child’s mental age.

Conversely, Scherer et al. (1999) found that deterioration in the
expressive component is more pronounced than in the receptive one, a
finding also supported by Rakonjac et al. (2024). These authors noted
that individuals with 22q11.2 show clear impairments in expressive and
articulatory skills, but not in receptive abilities. Everaert et al. (2023)
also emphasized that language difficulties are more pronounced in the
expressive domain.

In the phonetic-phonological domain, individuals with 22q11.2
present multiple difficulties. Persson et al. (2006) reported that only half
of the participants evaluated had a complete consonant inventory. In a
study during early developmental stages, Scherer et al. (1999) docu-
mented limited phonological inventories, with development far below
age expectations. Additionally, findings by Scherer et al. (2001) show
that individuals with VCFS produced fewer sound types than expected
for their cognitive and linguistic age (and fewer than those with Down
syndrome). These difficulties are compounded by findings from
Rakonjac et al. (2016b), who observed distortions, substitutions, and
oral praxis-related complications.

Lexical difficulties in children with 22q11.2 syndrome have also
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been described by Scherer et al. (1999), who reported severe vocabulary
development limitations from early ages, with a lexicon well below age
expectations. Likewise, Everaert et al. (2023) found delayed emergence
of first words and reduced expressive vocabulary in this population,
suggesting persistent lexical development impairments (Scherer et al.,
2001). Persson et al. (2006) reported limited receptive vocabulary,
affecting sentence formulation and narrative production, which also
compromises verbal expression efficacy. In the school context, problems
have been reported in word retrieval and organization of words and
phrases in narratives, affecting discourse cohesion and clarity (Solot
et al., 2000). However, there is no clear consensus in this area, as Selten
et al. (2021) argue that this population may exhibit vocabulary levels
similar to those of younger typically developing children.

Concerning the semantic component, Sebastian et al. (2020)
observed impairments in semantic fluency tasks. Solot et al. (2000) also
described semantic difficulties during school age, manifested in concept
comprehension, content integration, and ability to construct grammat-
ically complex sentences based on semantic knowledge, all of which
negatively affect discourse. On the contrary, Glaser et al. (2002) did not
detect differences in word association tasks between the evaluated
groups (children with developmental delays). Other authors point out
that semantic difficulties are more severe in deletion cases compared to
duplication (Verbesselt et al., 2023).

Morphosyntactic difficulties have been consistently described as part
of the linguistic profile of children with 22q11.2. Kambanaros and
Grohmann (2017) observed developmental progress in the use of mor-
phosyntactic structures, although significant differences persisted
compared to typically developing peers. In a more recent study, Everaert
et al. (2023) identified morphosyntax as one of the most affected lin-
guistic components, closely related to low expressive language perfor-
mance and delayed emergence of first sentences. It appears that the
utterances produced are short and simple, with few grammatical errors
(Persson et al., 2006).

Morphosyntactic deficits commonly include omission of grammat-
ical morphemes, simplified sentence structures, and fewer subordinate
clauses. These impairments are more pronounced in deletion cases
compared to duplication (Verbesselt et al., 2023) and are observed
across ages 5-12 years. Children with 22q11.2 consistently perform
below age expectations and below peers with typical development or
DLD in expressive grammar tasks (Boerma et al., 2023; Selten et al.,
2021).

Children with 22q11.2 syndrome frequently exhibit pragmatic im-
pairments that affect the functional use of language in social contexts. In
this review, “communication patterns” are defined as the ability to
manage turn-taking, maintain topics, produce coherent discourse,
comprehend and produce narratives, and use appropriate pragmatic
cues according to context.

Several studies provide detailed examples of these difficulties. Van
Den Heuvel et al. (2017a) observed frequent errors in pragmatic lan-
guage, such as inappropriate responses to conversational prompts, dif-
ficulty interpreting contextual information, perseveration on secondary
ideas, and vague word choices. Narrative production was often char-
acterized by short, simple sentences with limited structural elaboration,
reducing discourse cohesion and coherence (Persson et al., 2006; Van
Den Heuvel et al., 2017b). Similarly, Selten et al. (2021) reported that
narrative comprehension was significantly lower than in typically
developing peers, though performance was comparable to children with
developmental language disorder.

Semantic-pragmatic difficulties were also observed, affecting the
clarity and efficiency of communication. For example, Solot et al. (2001)
described persistent communication difficulties from infancy through
school age, with limitations in conveying intentions and organizing
discourse. Verbesselt et al. (2022) highlighted differences between
deletion and duplication cases: sociocommunicative deficits were less
frequent and less severe in duplication, with more varied profiles and
fewer repetitive behaviors or restricted interests.
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Overall, these findings indicate that pragmatic impairments in
22ql11.2 syndrome are common, persistent, and affect everyday
communication, independently of general language or cognitive skills,
and should be carefully assessed in both clinical and research contexts.

Reading comprehension and written expression are frequently
affected, likely related to deficits in vocabulary, morphosyntax, working
memory, and executive function. For example, Solot et al. (2000)
observed below-average reading comprehension, while Antshel et al.
(2014) identified early language ability and working memory as pre-
dictors of later reading skills. Their results showed below-average
reading comprehension scores (with scores decreasing over time) and
word reading scores (which remained stable longitudinally). Addition-
ally, they found that predictors for reading comprehension were asso-
ciated with decoding skills, interference control, self-monitoring, and
working memory. Conversely, Hamsho et al. (2017) aimed to investigate
childhood predictors of written expression skills in individuals with
22q11.2. Their results indicated that executive function and early lan-
guage ability were predictors in the control group. Gender also emerged
as a predictor in the study's third measurement, with better outcomes in
females.

4. DISCUSSION

This systematic review synthesizes current evidence on language
development in individuals with 22q11.2 syndrome, highlighting the
breadth and persistence of impairments across speech, morphosyntax,
semantics, pragmatics, and literacy. Overall, the studies included in this
review consistently demonstrate that language difficulties emerge early,
affect multiple domains, and persist into school age and adolescence,
although the severity and manifestation of these difficulties vary ac-
cording to participant age, domain assessed, and methodological
quality.

Speech and phonology emerge as areas of early and pronounced
difficulty. Delays in speech onset, limited and atypical phoneme reper-
toires, and articulation errors were commonly reported across studies
(Persson et al., 2006; Rakonjac et al., 2016a, 2016b; Scherer et al., 1999,
2001; Solot et al., 2001). Structural anomalies, such as velopharyngeal
insufficiency and submucous cleft palate, along with motor planning
deficits consistent with childhood apraxia of speech, contribute to
reduced intelligibility and persistent articulation difficulties. These
findings are highly consistent across studies with robust methodology,
supporting the conclusion that early and targeted speech intervention is
essential for improving both intelligibility and motor coordination.

Morphosyntactic development is similarly affected, with individuals
exhibiting simplified sentence structures, frequent omissions of gram-
matical morphemes, and limited use of complex clauses (Persson et al.,
2006; Boerma et al., 2023; Selten et al., 2021; Verbesselt et al., 2023).
These impairments appear to reflect deficits in the automation of
grammatical rules rather than a lack of grammatical knowledge, and
they are closely associated with limitations in verbal working memory
and the processing of hierarchically complex structures. While expres-
sive morphosyntax tends to be more impaired than receptive abilities,
some studies report stagnation or deterioration of comprehension over
time (Van Den Heuvel et al., 2018). Notably, differences between
deletion and duplication cases remain underexplored, but existing data
suggest more severe deficits in deletion cases.

Vocabulary and semantic abilities are also consistently compro-
mised. Children with 22q11.2 syndrome show reduced expressive and
receptive vocabulary, difficulties in word retrieval, and limitations in
processing abstract or context-dependent terms (Persson et al., 2006;
Everaert et al., 2023; Selten et al., 2021). These deficits not only
constrain lexical access but also affect discourse organization and
communicative efficiency, with more pronounced challenges observed
in tasks requiring flexible semantic integration. Although methodolog-
ical heterogeneity and age differences contribute to variability across
studies, the overall pattern indicates persistent and functionally
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significant semantic impairments.

Pragmatic and broader communicative abilities are particularly
vulnerable and have notable implications for everyday functioning.
Children with 22q11.2 syndrome frequently demonstrate difficulties in
maintaining discourse coherence, understanding and producing narra-
tives, turn-taking, and interpreting social and contextual cues (Persson
et al., 2006; Selten et al., 2021; Van Den Heuvel et al., 2017a, 2017b;
Solot et al., 2001; Verbesselt et al., 2022). These deficits occur inde-
pendently of general language ability, limiting social interaction and
academic participation. Differences between deletion and duplication
cases suggest slightly milder sociocommunicative impairments in
duplication, though further comparative studies are needed.

Reading and writing abilities, although less frequently studied,
appear similarly affected, particularly in reading comprehension and
written expression (Antshel et al., 2014; Hamsho et al., 2017; Solot et al.,
2000). In contrast, decoding and orthographic skills seem relatively
preserved. The scarcity of studies in this domain and the use of diverse
assessment tools limit the certainty of these findings, but they none-
theless indicate a need for early and individualized educational support.

The methodological quality of the reviewed studies, as assessed by
the COSMIN framework, varied considerably. While studies on expres-
sive and receptive language often employed validated instruments and
robust designs, assessments of literacy and pragmatic skills were
frequently based on small samples or non-standardized measures. This
heterogeneity introduces risk of bias and reduces confidence in some
findings, particularly in less-studied domains such as literacy and
pragmatic language.

Several research gaps emerge from this synthesis. Longitudinal tra-
jectories of language development remain insufficiently characterized,
particularly for pragmatic skills and literacy. Comparative studies be-
tween deletion and duplication cases are scarce, limiting conclusions
about differential severity. Few studies integrate functional outcomes,
such as social participation or academic achievement, with linguistic
profiles. The development of instruments tailored to the 22q11.2 pop-
ulation could improve assessment precision and allow for more consis-
tent cross-study comparisons.

This review has additional limitations. Variability in participant
ages, sample sizes, and assessment instruments complicates synthesis
and may introduce bias. Publication bias is possible, as studies with null
or negative findings may be underrepresented. Despite these limitations,
the review provides a clear and structured overview of the persistent and
pervasive nature of language impairments in 22q11.2 syndrome.

Clinically, these findings underscore the importance of early,
comprehensive, and individualized assessment and intervention. Pro-
grams should address all affected domains—speech, morphosyntax,
vocabulary, pragmatics, and literacy—and incorporate multidisci-
plinary approaches including speech-language therapy, educational
support, and psychosocial interventions. Early intervention and thera-
pist training specific to 22q11.2 syndrome are crucial to optimizing
outcomes and mitigating the functional impact of these language diffi-
culties. It also underscores the need for greater therapist training
regarding the syndrome to enhance the effectiveness of interventions
(Mocko et al., 2025). Systematic instruction based on behavioral prin-
ciples may hold potential for improving communicative and social skills
in this population, though further research is needed to guide clinical
practice due to the limited number of studies and methodological vari-
ability (Roche et al., 2025).

In conclusion, the included studies collectively demonstrate that
individuals with 22q11.2 syndrome experience widespread and persis-
tent deficits across speech, language, and communication domains, with
both expressive and receptive impairments (Fiksinski et al., 2018;
McDonald-McGinn et al., 2015; Norkett et al., 2017). Although the
severity and presentation vary across domains and genetic subtypes, the
overall pattern indicates that early identification and intervention are
essential (Mocko et al., 2025). Methodological limitations highlight the
need for longitudinal, standardized, and comparative research to better
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understand the developmental trajectory of language in this population
and to inform evidence-based clinical practice (Rakonjac, 2024).
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