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Profiles of communication disorder in children with
velocardiofacial syndrome: Comparison to children

with Down syndrome

Nancy J. Scherer, PhD', Linda L. D’Antonio, PhD?, and Jennifer R. Rodgers, MS'

Purpose: To describe communication profiles in children with velocardiofacial syndrome (VCFS) compared with
children with Down syndrome. Methods: Four children with VCFS and four children with Down syndrome underwent
cognitive and speech and language assessment. Results: Communication profiles of children with Down syndrome
showed a flat profile, indicating all measures were similar and delayed relative to chronological age. Children with
VCFS showed vocabulary, pattern of sound types, and Mean Babbling Length below cognitive and other language
ages. Conclusion: Communication profiles of children with VCFS differed qualitatively and quantitatively from
children with Down syndrome and support the hypothesis that some children with VCFS present with a profile of
communication impairment that may be distinctive to the syndrome. Genetics in Medicine, 2001:3(1):72-78.

Key Words: velocardiofacial syndrome, Down syndrome

Communication impairment is one of the prominent fea-
tures of velocardiofacial syndrome (VCES).!-3 However, the
literature concerning speech and language characteristics in
VCES has been composed primarily of descriptive, retrospec-
tive reports, clinical audits, case studies, and short summary
statements. Only one longitudinal study has been reported,*
and there has been little information comparing the impair-
ments observed in children with VCFS with other clinical pop-
ulations. In a longitudinal study by Scherer et al.,* a group of
children with VCES was followed from 6 to 30 months of age
and compared with comparison groups of children with cleft
lip and palate, isolated cleft palate, and typically developing
children. The children with VCFS showed significant differ-
ences in receptive language, expressive language and speech
sound acquisition compared with the other three comparison
groups. This study suggested that the patterns of language and
speech deficits in children with VCFES were distinctive from the
development observed in the comparison groups and that dif-
ferences observed in young children with VCFS were not due
solely to the affects of cleft palate or middle ear pathology as-
sociated with clefting.

A second study by D’Antonio et al.> compared the speech
patterns of a group of children with VCFS to a group of chil-
dren with speech impairment and some phenotypic character-
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istics of VCFS without a deletion at 22q11.2. The findings of
this study showed that young children with VCFS had signifi-
cant deficits in speech performance beyond that of the com-
parison group. Scherer et al.# and D’Antonio et al.5 interpreted
the evidence from these two studies to suggest that some chil-
dren with VCFS demonstrate a communication profile that
may be distinctive to this syndrome. However, further studies
are needed to compare the profiles of speech and language
impairment in children with VCES to other groups with
known profiles of speech and language impairment.

Children with Down syndrome demonstrate some similar-
ities to children with VCFS, making them an important com-
parison group. These children have similar early developmen-
tal histories such as hypotonia, feeding difficulties, middle ear
pathology, and developmental delays. Further, children with
Down syndrome provide an excellent comparison group be-
cause there are considerable research data available on the
communication profiles of these children. Miller® describes
three distinct profiles of impairment, that take into account
mental age, language comprehension, and language produc-
tion from 20 years of research on children with Down syn-
drome. These profiles are based on a large, longitudinal data-
base of communicative development of children with Down
syndrome. Miller’s work has become the standard to which
profiles of other children with syndromes are compared (e.g,,
Williams, fragile X).

The purpose of the present study is to describe the commu-
nication profiles of children with VCFS and to compare these
profiles with those reported for children with Down syndrome.
Such comparison provides further data regarding the hypoth-
esis that the profile of communication impairment in children
with VCFS may be distinctive to this syndrome.
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Communication profiles

Table 1
', Age, cleft type, gender, receptive age scores from the Sequenced Inventory of Communicative Development-R, mental scale score, and mental age score from the
Bayley Scales of Infant Development-2 and hearing status for the children with velocardiofacial syndrome (VCES) and children with Down syndrome

Bayley
Age Receptive Mental Scale Mental age
Subjects (months) Cleft type Gender language age score (months) Hearing
VCES
(3 1 30 SMCP M 20 63 19 Pass*
| 2 30 ICP M 20 50 15 Pass*
3 30 NC F 16 81 24 Pass
4 30 ICp F 20 75 23 Pass*
Down syndrome
1 24 NC M 20 50 12 Pass*
2 25 NC M 20 62 16 Pass
3 54 NC M 20 50 27 Pass
4 51 NC F 20 45 23 Pass

bilaterally at 500 Hz, 1, 2, and 4 K, and normal middle ear function.

METHODS

Subjects

Following institutional review board approval and ob-
taining informed consent, four children with VCFS and
four children with Down syndrome were studied. The chil-
dren were individually matched for language comprehen-
sion level (within 4 months) based on the receptive language
age scores of the Sequenced Inventory of Communicative
Development-R (SICD-R).7 All children were recruited
from upper east Tennessee. Exclusionary criteria for the
study included children with (1) severe motor impairment,
(2) sensorineural hearing loss or uncorrected visual impair-
ment, or (3) chronic medical conditions that required fre-
quent hospitalizations (e.g., gastrostomy, tracheostomy).
All children were evaluated by a geneticist. The diagnosis of
VCFS was confirmed through fluorescence in situ hybrid-
ization (FISH).® Trisomy 21 was confirmed though chro-
mosomal studies.

Table 1 presents the age, gender, receptive language age
scores, developmental scores, cleft type (if any), and hearing
status for all children. The children with VCFS were referred
for this study by Tennessee Early Intervention and the Re-
gional Cleft Palate Team, Johnson City, TN. The children with
Down syndrome were recruited from Tennessee Early Inter-
vention and matched to the children with VCFS based on the
their receptive language age, which was approximately 16 to 20
months, and socioeconomic status.”'® All of the children with
VCEFS had a chronologic age of 30 months while two of the
children with Down syndrome were 24 and 25 months and two
were 54 and 51 months of age.

{ Medicine I January/February 2001 - Vol. 3+ No. 1

Asterisks indicate PE tubes. SMCP, submucous cleft palate; ICP, isolated cleft palate; NC, no identified cleft. Pass indicates hearing sensitivity at 20 dB or better

Procedures
Cognition
The Bayley Scales of Infant Development-21! (BSID-2) were

administered to each child. Standard scores and age scores
were computed from the mental scale.

Standardized language test

Each child was given the Sequenced Inventory of Commu-
nicative Development-Revised.” Receptive and expressive lan-
guage ages scores were derived from the results.

Language sample

A 30-minute language sample was collected to assess expres-
sive language use in a naturalistic home setting, This measure
provides an assessment of language skills not available in stan-
dardized tests. The language samples were analyzed using the
Systematic Analysis of Language Transcripts (SALT).!2 The
measures taken from the SALT were (1) the number of differ-
ent words used in the conversation, (2) the total number of
words used, and (3) Mean Length of Utterance (MLU).

Parent questionnaire

The MacArthur Communicative Development Inventory
(CDI) was completed by the parents.!® In addition to word
combinations and word endings, this measure assesses the
children’s vocabulary size based on their language use at home.
The number of different words reported by the parent was
taken from this measure.

Speech sound production

An analysis of the children’s sound system was completed.
The analysis examined all sounds produced by the children
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without reference to the adult model. An inventory of conso-
nant sounds was taken from phonetic transcription of the
sounds and words used in the language sample. Speech sounds
were considered present in the children’s consonant inventory
if they appeared at least twice in the language sample, regard-
less of whether it was used correctly in standard adult form.'4
Many of the children in this study used few true words;
therefore, Mean Babbling Level (MBL) was calculated to pro-
vide a description of the phonetic complexity of their vocaliza-
tions. The MBL was calculated by classifying the children’s
vocalizations into one of three categories.'> Level 1 consisted of
vocalizations that were vowels only (V), consonant-vowel
(CV) or VC combinations, in which the consonants used were
glottal (h or glottal stop) or glides (w, y). Level 2 consisted of
use of all other consonants in CV, VC, or CVCV with the same
consonant (e.g., mama). Level 3 consisted of vocalizations that
contained at least two different consonants (e.g., bada). MBL
was calculated by weighting the vocalizations by level (e.g., 1, 2,
or 3 points) and dividing by the total number of vocalizations
according to the method described by Stoel-Gammon.?s

Reliability

Inter- and intraobserver reliability was completed on 20% of
the language sample and phonetic transcriptions for each
child. Point-by-point inter- and intraobserver agreement was
94 and 95%, respectively.

RESULTS
Cognition

Table 2 shows the mental scale score (mean of 100 and stan-
dard deviation of 15), derived from the BSID-2, and mental age

score. The children in the VCES group showed scale scores that
ranged from 50 to 81. The children with Down syndrome had

Table 2
Developmental ages for the cognitive (nonlanguage) and language items of
the Bayley Scales of Infant Development-2 for the children with
velocardiofacial syndrome (VCFS) and children with Down syndrome

Mental Cognitive  Language
Mental scale age age age
Subjects standard score (months) (months) (months)
VCFS
1 63 19 26 14
2 50 15 19 14
3 81 24 26 17
4 75 23 26 14
Down syndrome
1 50 15 14 16
2 62 16 13 18
3 50 29 26 30
4 45 23 22 25
74

scale scores that ranged from 45 to 62. Mental ages for both
groups were similar, ranging from 15 to 24 months for the
children with VCFS and 12-27 months for the children with
Down syndrome. However, the mental scale of the BSID-2
includes many speech and language items. Therefore, the cog-
nitive and language items of the BSID-2 were examined sepa-
rately using the item analysis provided in the BSID-2 adminis-
tration manual. The children with Down syndrome showed
similar performance across cognitive and language domains.
In contrast, the children with VCFS showed differences be-
tween cognitive and language performance, with language ages
5 to 12 months below performance in the nonlanguage cogni-
tive domain. The mean chronological age of the children with
VCFS was 30 months while the mean age of the children with
Down syndrome was 38.5 months.

Language

Table 3 shows the data collected in the language sample and
parent questionnaire. The children with VCES used fewer dif-
ferent words in the language sample than the children with
Down syndrome. Additionally, the total number of words used
during conversation, an indication of general talkativeness,
showed fewer words used during interaction for the children
with VCFS than the children with Down syndrome. Further,
the size of the children’s vocabulary, as indicated by the par-
ents, showed differences in overall vocabulary used in the
home with the children with VCFS lagging behind the children
with Down syndrome.

Speech production

Speech sound production was examined from the words
and vocalizations used in the language sample. Table 4 displays
the sound inventory for each child. The sounds are organized

Table 3

Language data from the language sample (Systematic Analysis of Language

Transcripts, SALT) analysis and parent questionnaire

SALT
Different word CDI

Subjects words frequency MLU vocabulary size |
VCES

1 7 15 1.0 105

2 2 3 * 5

3 2 5 * 5

4 4 5 * 15
Down syndrome

1 22 52 1.0 56

2 1 1 * 40

3 29 101 1.5 611

4 43 95 1.6 180

Asterisks indicate insufficient words to calculate MLU. MLU, Mean Length of
Utterance; CDI, MacArthur Communicative Development Inventory.
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Communication profiles

Table 4

Consonant inventory for the children with velocardiofacial syndrome (VCFS) and children with Down syndrome

PHONEMES

SUBTECT

Stops = oral sounds made by closing the vocal tract to block the air stream; fricatives = oral sounds made with a continuous air stream; affricates = oral sounds made with both stop and
fricative; glides = oral consonant sounds that are made by moving from a partly constricted vocal tract to an open vocal tract; laterals = oral sounds made by letting air escape around the
sides of the tongue; nasals = sounds made with an open velopharyngeal port; and compensatory errors = sounds made in the nasal cavity, pharynx, or larynx that are substituted for oral

sounds.

from sounds made in the front of the mouth to sounds pro-
duced in the back of the vocal tract. The children with VCFS
used fewer sounds than the children with Down syndrome.
However, the inventories of the children with VCFS appeared
most similar to the inventories of the younger children with
Down syndrome. However, there were several differences in
the sounds present in the inventories. The children with Down
syndrome used a number of different sound classes, while the
children with VCES were limited in the sound categories and
used sounds in the front and back of the vocal tract. Also, the
children with VCFS used glottal stops while this sound was not
used by children with Down syndrome.

Table 5 shows the children’s speech sound production when
compared to the adult model. The number of consonants used
by the children with VCFS ranged from 3 to 5 consonants,
while the younger children with Down syndrome used 3—4
consonants, and the older children with Down syndrome used
11 consonants. Since many of the children in this study did not
use many words, their vocalizations were analyzed for com-
plexity using Mean Babbling Level (MBL).!5 All of the children
with VCFS had MBLs of 1, indicating the least complex level of
development, characterized by glottal and glide consonants
used in consonant-vowel (CV) or VC combinations. The chil-
dren with Down syndrome had MBLs of 1.5 to 2.4, indicating
use of true consonants in CV, VC, and CVCV sequences with
the same consonants (e.g., mama) and different consonants
(e.g., maba).

January/February 2001 - Vol. 3+ No. 1

Table 5
Number of consonants and Mean Babbling Level (MBL) for the children
with velocardiofacial syndrome (VCFS) and Down syndrome

No. of
Subjects consonants MBL
VCFS
1 3 1.0
2 4 1.0
3 5 1.0
4 4 1.0
Down syndrome
1 4 1.5
2 3 1.5
3 11 2.2
4 11 2.4

Profiles

To summarize the preceding results, communication pro-
files were developed from the data. In order to place the speech
and language measures on a single scale, each score was con-
verted to an age score based on test norms and/or developmen-
tal norms. Figure 1 shows the communicative profiles devel-
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oped for the children with VCFS. Chronological, mental, and
cognitive (nonlanguage) ages are provided as a comparison
with language and speech domains. Receptive language was
matched at 16—-20 months of age. Expressive language param-
eters of vocabulary (CDI norms), MLU,!¢ and speech mea-
sures, including the number of consonants,'>!” and MBL4:15

55

rr

20
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Chronological Cognitive SICD-
Age Age Receptive
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Vocabulary MLU MBL

Subject 1

Subject 2
Subject 3

Subject 4

104
5 P
0 . =
Chronological Cognitive SICD-  Vocabulary MLU MBL  # Consonants
Age Age Receptive Expressive Performance

Profiles

Fig.1 The communicative profiles for the children with velocardiofacial syndrome.

are provided for each child. The children with VCFS showed
similar profiles with weaknesses in vocabulary, the pattern, and
distribution of sound types, and MBL.

Figure 2 shows the communication profiles of the children
with Down syndrome. While all the children in this study were
matched for language comprehension level, the children with

Subject 1

Subject 2
Subject 3

Subject 4

# Consonants
Expressive Performance

Profiles

Fig. 2 Communicative profiles for the children with Down syndrome.
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Down syndrome who were older chronologically showed rel-
ative strengths in vocabulary and speech sound measures when
compared to the younger children with Down syndrome and
the children with VCFS.

Comparison of the communication profiles indicates that
children with Down syndrome showed a flat profile, indicating
receptive language, expressive language, speech and cognitive
ages were similar and delayed relative to chronological age. In
contrast, the children with VCFS showed vocabulary and MBL
performance below that of other language and cognitive ages.

DISCUSSION

Previous studies have found differences between the com-
munication profiles of children with VCFS and children with
palatal clefting and children with similar phenotypic charac-
teristics without VCFS.45 The purpose of the present study was
to provide further data regarding the nature of the profile of
communication impairment. The present results indicate that
the communicative profiles of the children with VCFS differed
from children with Down syndrome, when groups were
matched for language comprehension.

The speech and language characteristics of children with

| Down syndrome have been well documented. Miller® pro-

posed three profiles of communication development specific
to these children. Profile 1, representing 34% of the children
with Down syndrome, showed a pattern of language compre-
hension and production that was commensurate with mental
age. Profile 2, containing 64% of the children, showed similar
mental age and language comprehension but reduced language
production performance. Profile 3, representing 2% of the
children, showed a significant delay in both language compre-
hension and production far below their mental age perfor-
mance. The children with Down syndrome in this study
showed performance similar to Miller’s profile 1, indicating
receptive language, expressive language, and speech perfor-
mance was commensurate with mental age. The communica-
tive performance of the children with VCES showed a different
pattern. The children with VCFS showed receptive language
equal to or below mental age and reduced expressive language
and speech production performance. These findings are con-
sistent with the findings of Scherer et al.* showing a difference
in the profiles of speech and language impairment in children
with VCFS compared with children with cleft palate. In addi-
tion to the children with VCFS showing a different profile from

| the children with Down syndrome, they showed a greater se-

verity of impairment in vocabulary use and MBL from the
children with Down syndrome. Inspection of the phonetic rep-
ertoire for the two groups shows a pattern of restricted place
and manner of articulation for children with VCFS that relies

b on sounds made in the front and back of the vocal tract with no
| mid-vocal tract productions. This pattern of restricted place of

articulation was observed previously when comparing the
phonetic repertoires of children with VCFS compared with

i children having speech impairment and some phenotypic

overlap with VCFS.5 The communicative profiles of the chil-

i January/February 2001 - Vol. 3 + No. 1

Communication profiles

dren with VCFS was differentiated from the children with
Down syndrome by vocabulary, place of articulation, and
MBL.

The data from this study interpreted collectively with previ-
ous reports> support the hypothesis that at least some chil-
dren with VCFS present with a communication profile which
is distinctive to the syndrome with communication profiles
that are characterized by severe deficits in early vocabulary
acquisition and speech sound production. The data from the
studies of comparison populations are compelling because
they represent comparisons with children who demonstrate a
number of the conditions associated with VCFS and yet their
communication profiles differ. For example, the children with
cleft lip and palate share the impairment in palate structure
and middle ear pathology that could contribute to early speech
and language deficits in children with VCFS. Similarly, the
children with isolated clefts have the palatal impairments and
pervasive receptive/expressive language deficits as well as mid-
dle ear issues. The children with phenotypic characteristics
similar to VCFS but without the deletion provide a comparison
to children with severe speech and resonance deficits. And the
children with Down syndrome demonstrate early feeding dif-
ficulties, hypotonia, and developmental delays that could also
contribute to early communication impairments. Despite the
similarities in predisposing conditions and underlying comor-
bidity, the children with VCFS consistently differ from chil-
dren in the comparison groups in the profile of communica-
tion impairment. While the numbers of subjects studied in
each of these investigations have been small, the consistent,
repeated pattern of a different profile of communication im-
pairment for children with VCFS is robust.

Clinical implications

As with the previous studies that documented differences
between the profiles of children with VCFS compared with
children with cleft palate or phenotypic overlap, the present
study reports findings which are relevant to clinical practice.
First, the performance on the nonlanguage and language items
of the cognitive assessment point to the importance of separat-
ing nonlanguage, cognitive performance from language per-
formance when deriving estimates of cognitive function. For
young children, this can be accomplished using the BSID-2,
which has an item analysis that separates these functions and
yields age scores

Secondly, the data from this study demonstrate the value of
communication profiling to assist in characterizing the pattern of
speech and language impairment in a given child and for devel-
oping appropriate treatment plans. For example, the children
with VCEFS in this study showed deficits in vocabulary acquisition
and speech sound production. Methods for treating these pri-
mary deficits may then be developed to optimize progress. While
there are few data available on early speech and language treat-
ment methods in children with VCFS, a study by Scherer?8 found
that speech sound production in children with cleft palate could
be enhanced by a treatment method that focused on vocabulary
intervention. As vocabulary improved, speech sound inventories
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increased. Studies of other populations of young children with
speech and language impairments has shown similar benefits of
early vocabulary intervention.'®2° Additionally, communication
profiling could assist in determining the impact of different treat-
ments, particularly in the current absence of treatment data for
young children with VCFS.

A third clinical implication of the present data set involves
MBL. The data indicate that MBL appeared to be a useful tool
in discriminating between the children with VCFS and chil-
dren with Down syndrome. This measure has been used with
other children with speech and language impairments. For ex-
ample, a study by Scherer et al.2! which assessed the predictive
value of vocalizations in children with cleft palate and showed
that MBL, taken at 6 and 12 months of age, was a predictor of
speech production at 30 months of age. The present data re-
garding the severe restriction in MBL for children with VCFS
suggest that MBL may be a powerful predictive tool which
should be considered as part of a routine clinical battery for
young children with VCFS.

Limitations of the study

This study was a preliminary investigation of the communi-
cation profiles of children with VCFS compared to children
with Down syndrome. While the study presents data to sup-
port further research using a comparison group of children
with Down syndrome, several limitations were apparent. First,
the small numbers of subjects in both groups preclude gener-
alization to the population as a whole. Specifically, variation in
chronological age and lack of a complete gender match in the
Down groups is problematic. However, the results of the study
indicate the potential benefits of a study with larger numbers of
children with Down syndrome to investigate whether young
children with Down syndrome show the profile exhibited by
the children in this study. Since the children demonstrated
only one of the three possible profiles, generalization to alarger
population is uncertain until a larger study is conducted.
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