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On; aut

{syndrome (FXS) is the leading inherited cause of
retardation {Crawford et al,, 2001]. The syndrome
from a muation in the FMRI gene, which i
lomtcd on i } chromosome at Zq27.3 [Brown, 2002}, In the
healthy ai]e,le, there are approximately 35 or fewer repetitions of
the CGG sequence of nucleotides cempri%mo the FAMRI gene
[Nolin ot al.,, 1994]. In FXS, there is at wpa‘)sl(m w6 200 or
more repetitions. This full mutation typically leads to hyper-
methylation and transcriptional silencing so that the gene’s pro-
tein (FMRP) is not produced [Gostra and Wille 2003].
Expansions in the FMR? gene that are less than 200 : epgtmum
but that exceed 35 or so are termed premutations, and they oo
can be associated with reduced FMRP levels [Nolin et al.,

2003]. FMRP is normally involved in “synaptic maturation,
synaptic plasticity, axonal guidance, aud experience-dependent
learning and related synaptic pruning” {Hagerman et al., 2005],

and thus, reduced FMRP levels lead to physical and behavioral
consequences [Hagertna'l, 1999]. In this article, we review what
is krnown about the language and related problems of individuals
with the PMR.1 mutation. I doing so, we focus araeb on the
full mutation and the syndrofm specific features of the langnage
phenotype; however, we also consider the organismic and envi-
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ronmental {actors 4 variaticn in

the phenotype.

associated with within-syndrome

IMPLICATIONS OF THE BEHAVIGRAL PHENOTYPE
FOR LANGUAGE LEARNING AND USE

There is considerable evidence that FXS is associated with a
characteristic behavioral phenotype, defined by a profile of relative
strengths and weaknesses in various neurccognitive domuains and a
heightened proba
ve reviews see Hag.rm
Hagerman and Hagerman, 2002b; Kau et al,, 20
Mazzocco, 2002]. MNevertheless, there is substantia
as well as in the

1999£ Dykens et al., 2000;

COIX pl'@il(i

Keysor and

HB-6Yi-

drome vartability in the severity of affecteds
precise proiile impairmenis and psychopathology manifested
[Mazzocco, 2000; Kaufmann, 2002; Loesch et al., 20041, More-
over, there is emerging evideuce that even the FMBE1 prem
[Johnsten et al., 2001;
2004; Moore et al., 2004;

[n the next sections, we

atation

is assoctated with a dlb“[}(, ive phenot
Ariz et al., 2003; nes et al.,

Ahc‘,n et al., 2005; Hes , 20()5):.
briefly review those aspects of the phenotype and its variable man-
iestations that arve relevant for understanding the language difficul-
ties of this popt

ation.

Syndrome-Specificity

Numerous cognitive skills thought to be important for lan-
guage learning are 1mpau”d in FXS [Belser and Sudhaiter, 1995;
Cohe n, 1995; Munir et al, 2000; Mirrett ot al, 2003; Murphy
and Abbeduto, 2003; Cornish et 2004}, Cognitive skills that
are especially delayed or imopaired include those involved in andi-
tory short-term memory {Freund and Ress, 1991], the processing
of sequential information [Dykens et al., 1987; Burack et al,
19991, and the directing and sustaining of attention [Dykens et al,,
1987; Bregman et al, 1988; Mazzocco et al, 1993]. In contrast,
some cognitive skills are relatively strong in {“be mchuding those

Grant sponsor: NIH: Grant nusmbers: RO HD24356, P30 HID03352, P30 HDO02528,

ON31LC.

nein Wuey clence {WwwWinter:

DOI 103002/ 00vdd 20142




involved in processing simmulianeocus infor-
ruation {Dykens et al, 19891, entering and
reirieving  information from  long-term
memory [Freund and Reiss, 1991],
distinguishing between the self’s and other
people’s representations of the world [Gar-
ner ot al, 1999]. This profile of (elative)
cognitive strengths and wesknesses differs
from the profiies of other neuwrodevelop-
mental disorders, such as Down syndrome
[Dykens et al., 2000], which suggests that
the pobile and causes of Hngmstic impatr-
menis in FXS will be ditferent compared
to other disorders [Abbeduto and MeDuf
fie, 20071,

EXS is also characterized by high
rates of psychopathology and challenging
be}‘:wiﬂrs which can adversely affect lan-

sge learmng aud use {Abbedute and
np nan, 2003]. This psychopathology in-
cludes hyperarousal [Wisbeck et al., 2000},
wperactivity [Bq n ,gamner et :i.l., 1995;

7: Dvkens et al., 1989;

Bregman Lal
Freund et al, 90', Mazzocco et al,
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1993], and social anxiety [Bregman et al,
1988b; Mazzocco et al., 1998]. Slmﬂar

rates of psychopathology are not seen in
Down syndrome or many other neurode-
velopmental disorders [} )}k ens and Kasari,
1997]. The behaviors associated with these
psychopathologies wight L,.ui the individ-
ual with FXS o dVOid or have difficulties
with participation in social interaction,
thereby impacting language learning in
ways that are not common to other neuro-
developmental disorders such as Down
syndrome {Cornish et al., 2004; I\/iurphy
aud Abbeduto, mm press).

Autistic-like behaviors are akse fre-
quent m FXS [Feirofein and Reiss, 1998;
Batley et al,, 20003] aud are often suthicient
morbid diagnosis of autisi,

to warrant 2 Co
with its core features of deficits in commi-
nication, social relations, and repetitive and
sterectyped behaviors and interests [Dykens
et al, 2000]. The mte of autdsm among
individuals with FXS has generally ranged
from 10 to 40%, with a consensus near 2 %
[Rogers et al., 2001; Demark et al.,
Sabaratnam et al., 2003; Batley et al,, ;U(‘%l
although it should be noted that Jarg scale
population-based studies of the prevalence
of this comorbdity are vet o -)e(or-dw -d.
This relatively 'nglﬁ nate of comorbidity
with autism s not charactensae of all neu-
rodevelopmental disorders. Delays 1o areas
of language heavily dependent on sodal ex-
perience would be expected to be more
substantial in FXS than in neur odevelop-
reeneal disorders not as strongly associated
with autism  and  autistic-like  behavior
[Abbeduto and McDuflie, 2007}

In sammary, theories of language
development  that ;Lsctlbt, an important
role o cognitive capacities aund social
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experiences in language learning, such as
the socal-interactiondst approach, emer-
gentism, or counectionism  [Abbeduto
et al,, 2001], would predict (1) not only
delaw 1 language learning for those with
FXS, {2) but also an uneven profile of lin-
gustic impatrments (i.e., relative srengths
and weaknesses) reflec ciing the uneven
cognitive and psychological foundation
upon which language t nuut be constructed
and (3} a binguistic profile that is distinct
form that of other neurcdevelopmental
disorders [for a fuller discussion, see Abbe-
duto and Chapman, 2005; Abbeduto
et al., 2006a; Abbeduto snd McDuihe,
20071

Within-Syndrome Variability
The considerable wﬂhm--swdmrm:
variability that characterizes the behavioral

Thus, the negative effects
of the FMRIT mutation and
premutation are clearly
developmental in nature,
with diffevent symptowms
emerging or intensifying at
different peoints in the life
course . .. It is inferesting,
therefore, that so few
studies of language in this
population have involved a
developmental design. ..

phenotype of FXS s related to several
factors, both organismic and environmen-
cal. Perhaps, the most important organis-
mic factor is biological sex. As expected
for an X-linked disorder, FX5 differen-
tially ﬁ'”i%(‘tx‘ the sexes. Thus, the prevalence
ted individuals is one in 4,000
muales md one in 8,000 fernales [Crawford

t al., 2001]. Males with the full mutation
tvpx- ally meet diagnostic criteria for men-
tal retardation [}{neu an, 19991 Only
about hall of all females wnh the full muta-
tion bave inteligence quotients {{(3s) in
the range of mental retardation, the re-
mmainder has learning disabilities and/or
ective  challenges ysor  aud

differences in

o

of affec

soctal  af
Mazzocco, 2002, Despite
severity of affecteduess, males and fernales
with the full mutation display similar pro-
files of neurccognitive deficits and psycho-

pathology {Kau et al, 2002; Keysor and
Mazzocco, 2002], which suggests that they
will bave similar types of language learning
problens  albeit  to varying  degrees
[Murpby and Abbeduto, 2003].
There is also cousiderable pheno—
typic variation within cach sex due, i
large mesasure, to biological uufﬂences
[Brown, 2002}, Among males with the full
mutation, there is vartation in terms of the
size of the CGG expansion, the extent to
which there is methvlation across cells, and
whether some cells contain the premuta-
tion rather than the full mutation [Nolin
et al., 1994} Indeed, as many 3s 40% of
males with FXS may be mosaic as regard
uethylation or the incluston of premta-
tion-size expansions [Nolin et al, 1994}
Arong femalas, there are rather Lh.ﬁc var-
iations in the relative proportion of active
X chromosomes containing the mutation
[Yassone et al., 2000a). T hese variations
among the full mutation males and fernales
are fruportaut because they are associated
with variations in FMRP levels, and thus
with many dirnensious of the phenotype,
including the neurocognitive and the
psychopathological  dimensions  fe.g.,
{Cohen et al., 1996; Menon et al., 2000;
Bailey et al,, Zd‘\)la,b; Kwon et al., 2001;
Loesch ecal., 2002, 2004]. It is reasonable
to suppose that various as pects of the lin-
guistic p}—nofvpe should also be corre-
lated with FMRY and the other measures
of FMR.1 variation, although few studies
have addressed this TLL;UC\H‘)}H P
Recent evidence has demonstrated
that there 1s alse a phenotype associated
with the FMR1 premmtation. For exam-
ple, males with the premutation have
Impairments in executive function, long-
termy memory, and social cognition and
behavior [’&A" et al, 2003; Moore et al,,
2004], and are at elevated risk for various

forms of psychopathology, including
attention  deficit/hyperactivity  disorder
(ADHD), anxiety, obsessive-compulsive

disorders, and antism spectram. disorders
(ASD) [Aziz et al, 2003; Goodlin-Jones
et al., 2004; Hessl ot al., 2005], but see
Moore et al. {QUI»J for contrary findings.

Females wi th the premuutation, especially
those with larger expansions, are at an ele-

vated risk of depres>10n, ob
pulsive  disorder, anxiety, and ASD
[Goodlin-jounes et al., 2004; Hessl et al,
2003]. The evidence for a cognitive phe-
notype in premuiation fem:i.lef;, however,
is more equivocal [Steyaert et al., 2003;
Moeore of al., 2004; Allen et al., 200
large measure, the premutation phmutvpe
results from lower FMRP levels and cle-
vated levels of FMR1 messenger RIMA
[Allen et al., 2005]. Aging premutation
carriers, both males and females, are also at

=85iVe-COIn-
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greatly  elevated risk  for developing
FXTAS (Fragile X Asoclated Tremor/
Ataxia Syndrome), which is characterized
by increasingly severe intentional tremors,
problems in gait, memory, and related
cognitive problems that can transition into
dementia {Hagerman et al, 2005} Thus,
the negative effects of the F x/LRl mutation
and premutation are clearly developm emal
in nature, with different symptoms emerg-
ing or ‘me'mnmo at different points in
the Life cowse [Murphy and Abbedute,
2005]. It i mtmebtmg, therefore, that so
few studizs of language 1o this u-)pu faon
have involved 2 developmental design
[Murphy and Abbeduto, 2003},

Despite the fact that 56 oa
genetic disorder, there is also theoretcal
and empirical support for an euvironmen-
tal  coniribution to the phenotype
[M'lrph\' and Abbeduto, 2003]. In partic-
ular, IO and other indices of more specific
cognitive functions are prev.lt ted by meas-
ures of the home environment m.a,h s
enrichment opportunities and economic
i) for boys [Dyer-Friedman et al,
Glaser et al., 2003] and gids [Dyer—
et al., 2002] with the full muta-
tion. At the same time, there 15 evidence
that challenging child behaviors and a lack
of social and professional support, as well
as mmaternal premutation vulnerabilities,
lead wo lower levels of psychological well-
b-*mg 1”nons. some mothers Roy et al,
ork et al, 1999; Bailey et ;11,,

’QU-) j( hnston et al, 2003; Abbedato
et al., 2004; Poehinann et al., 2005] and
thus, pcrhay s, 2 Jess than optimal environ-
ment within which their children with
FXS muast learn age [Muorphy and
Abbeduto, 2005},

In summary, there is considerable
within-syndrome vartability in the profile
of neurocognitive impairments and ps“'—
(:hobat]‘.ology that 15 related to biological
sex, variation in the FMR 1 mutation, and
the affected individuals enviromment, as
well as interactions between these varia-
bles. Variations in language learning and
we are likely to be similady related to
these variables.

T
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reidman

LANGUAGE LEARNING AND USE
IN INDIVIDUALS WITH FX5S

In the following sections, we review
what is known a‘nuut ianguage maming
and use m FXS. We begin with the prelin-
guistic foundations for language develop-
reent and then consid
the major components of language (i.e.,
vocabulary, morphosyntax, and  prag-
matics).  We  conclude by reviewing
research on the impact of the environment
on langnage learning.
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Prelinguistic Foundations

Childrer:  typically  communicate
with gestures sud vocalizations before they
start to taik. By about 9 months of age,
typically developing children intentionally

communicate, that is, there is evidence of
purposefully conveying an tent towards a
communication partner {Bates et al.,, 1987;
Volterra et al, 2005]. This prelinguistic
stage of development is often prot d in
chiidren with developmental di
such as ]) own syndrome and aunsro. o
fact, it is not uncommon for children with
severe disabilities to commumcate prelin-
guistically {with gestures, vocalizations, ot
a few single wordsy well into later chiid-
hood, adolescence, or even adulthood
{McLean et al,, 1998; Brady et al. 2004]
Recent evidence suggests that
large number of children with FXS are
aiso prelinguistic communicators well
past the typical age associated with tran-
sition into lingaistic comnunication

Recent evidence suggests
that a large number of
children with FXS ave also
prelinguistic
communicators well past
the typical age associated
with transition into
finguistic
communication . . .

Levy et al, 2006; Brady ot al, in press].
Brady and colleagues reported the r esults
of interviewing 55 mmogicﬂ mot}m s of
young boys (n = 44) and gixls (n = 11),
ranging in age from 18 to 36 mon th, with
full mutation FXS {Brady et al,, in press].
According to the children’s
the 55 children communicated nonver-
bally or only produced 2 few words at the
time of the nterview. Levy et al. {2006]
recrutted 21 potential participants between

9 and 13 vears of age for a study of lan-

cuage de ‘vdohi went in boys with FXS. Of

iy

these 23 boys, seven were found to be pre-
)

linguistic conmunicators.

Within-syndrome  differences  in
prelinguistic  development i FXS are

pootly understood. There have, for exam-

ple, been uno studies of premutation
riers. Little is known even about differen-
s i the prelinguistic functioning of
males vewus fernales with FX3. Alithough
the majority (35} of the 42 children who

-~

uothers, 42 of

reportedly commmnunicated prelinguistically
in the Bra ady ¢t al. study was bays, 7 of the
11 girls commun nicated pum”m’nsru
The mean (“m)nu ogmal age of L

howwm, Lompdrea to 2(}4 'nm"t}‘g i;

boys, sug ig a greater delay in devel-

opment for boys. However, litde i known
about the carly communication develop-
¢ of girls with FXS because, to date,
1ost «tud-f) have limited their focus to
boys {o.g., Roberts et al, 2001, 2002;
Levy et al,, 2006]). There is a need for fur-
ther research on prefinguisne commurica-

tion developrent in both boys and gids
with FXS.

The role of autism 1o the prelinguis-
tic functioning of individuals with FXS
also needs further attention. Studies seek-
ing to learn more about ",henotypic pro-
files of language development in children
with FXS have often excluded children
who meet the dl‘u«f:om- criteria for au-
o {e.g., Robe ¢ al., 2002; Abbeduto
et al, 2003; Levy et al, 2006}, In a study
of langoage development that inchaded
children with comorbid FXS and autism,
Roberts and colleagues found that the
presence of autism was associated with an
increased degree of language impairment
[Roberts et al, 2001 Aumm may also

negatively impact prchngx.x:,t orminuni-
cation. Children w-t autsin often show

deficits in prelinguistic skil
attention  and _pomms; [Mundy and
Crowson, 1997; Wetherby ot al,, 1998;
Hamm 1999; Kna ioet A “Uﬂlj )

s, such as joint

dren who have b()th FXS :md autsm.

Yocabulary

Peceptive and expressive vocabulary
have been deseribed as ive strengths
for children with FX38 [A‘obeduxo et al,
2003; Rice et al, 2005]. Receptive vocab-
ulary refers to how well an mdividual
understands words spoken to them, and
-’*xprequve vocabulary refers to the nuuber
of different words spoken by an individual

Although studies have ofien locked at
composite language scotes, a few have spe-
! uLx Ums*d“md development of recep-
tive and/or expressive vocabulary in chil-
dren and youth with FXS.

In a study of recepave @2,
Abbeduto et al. {2003} found that recep-
tive vocabulary was commensurate with
the participauts’ nonverbal mental ages

(MA). The mean age of participants with
FXS in this study was 16 years. Significant
correlations were found between nonver-
bal MA scores and scores on the Word
Classes and Relations subtest of the Test
for Auditory Comprehension of Langnage
[Cs J()\%\X/ooltol}\., 1985], a standardized
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mprehension. That is,
reeasured vocabulary was below C}‘r'mo»
logical age expectations but similsr to
expectations based on nonverbal (:ogmfion.

A]rhn‘m"‘z the onset of spoken lan-
guage is usually delayed relative to chrone-
age (—.;pc—,uauons, once

test of ianguage [l

,zlhulnn

sivc voc‘a‘xﬂary [Roberts
. 2002}, Roberts et al. {2002]
exarnined carly commnunication profiles in
a group of 21~ to 77-ruonth-o0ld boys with
FXS who were functioning between 12
and Z? reonths in terms of their develop-
menial ages. The children were all given
the Communication and Symbolic Be-
havior  Scales [CSBS;  Wethetby and
Prizant, 2001] a structured assessmient of
?} social copumaniction development.
caled scores within certain domz.m of
he CSBS can be compared
to identify pro
weaknesses. Mean scores for the boys in
this study were highest for use of different
words and dxjgrem word combinations.
Language comupretienson, inclading com:
prehension of vocsbulary, was not a relative
strength for this sample, hm\uu The rela-
tively lower teceptive vocabulaty scores for
children in the Roberts et al. [2002] study
compared to the Abbeduto et al [ DO3]
study may reflect the ages of participants. It
is often difficult to measure recepuive lan-
guage in developmentally young children
[Tomasello and Mervis, 1994], sach as
those studicd by Rooberts cv al. [2002].
Again, little is known about within-
syridmme differences iu vocabudary devel-

opment in FX5. Males in the Abbedut
et al. [2003] study performed signif i

worse than females. However, the differ-
ences between nonverbal MA and age-
equuvalent scores on the TACL we
lar between males and females, mdmdtmo
a global delay in language that is
in males than females. Other Studi-:ts of
vocabulary,  however, have purposely
exciuded females with FXS [Roberts
€L ;ﬂ., 2001, 2002; hhufaky et al., | \,34]
and thus, hetle informagon is avallable
about voc"bu]a;y development in gids.
Children who have ASDs in addi-
tion to FXS are ikely to show poorer vo-
cabulary skills than children with mﬂy
EXS. A]Lbcxugh h)th th(‘ Abbeduto et al.
[ } studies

icipants wi th autism, other
language  development have

tound the presence of autism to detrimen-

tally affect language scores [Roberts et al,,
2001; Philofsky et al.,, 2004]. Philofsky

et al. {2004] found that children with both
FXS and autism perﬂ)u., d worse on both
the expressive and receptive scales of the
Mullen: Scales of Early Learning [Mauilen,

MRDD ResearcH Reviews DO 10.1002/mrdd * LANGUAGE D

1995, compared to children with only
FX5 or only autisan. These scales mueasor
aspects of language other thau vocabulary,
however, and the specific efiect on vocab-
wlary s not kuown. Lews et al. [2006],
however, found lower recepuve vocabu-
lary scores in adolescents with comorbid
FXS and autism than in adolescents with
FXS only. Although there have been nc
studies of vocabulary developruent in pre-
mutation carriers, the risk of autism and
angism-like symptomns in carriers suggests
that there is 2 need {or such research.

Morphosyntax

Morphosyntax refers to the rules
that describe the ways in which linguistic
uits, sach as words, are combined into
;}rasu clanses, and sentences. In Enghish,
or exampile, these rules include those
mvelving word order { and
adjectives precede nouns in noun phrases,
as 1n “the red hat”) and rules conceming
the use of grammatical morphemes to
modulate meaning {e.g., the use of the
grammuatical morpheme “od” to convey
past terse and the use of g nmv.tlml mor-
phemes to mark subject-verb agreement,
as in “boy is” and “boys are”). For decades,

[y

morphosyntax has been the center of

debates about the nature of language and
its development [Abbeduto et al., 2001].
Tu fact, the nanvist dam fe.g., Chonsky,
1965} that children are biologically pre-
pared to acquire morphosyntactic Knowl-
edge with little or no support from other
coguitive functions has fueled considerable
search on nearodevelopruenial disorders,
ST eialhlo X -
including, most notably, Williams syn-
drome [Mervis et al,, 2003]. It is surpris-
g, therefore, that our knowledge of the
development of morphosyniax in individ-
with FXS s relatively limited, espe-
cially as regards \/Vlthli"—-ovndl()ﬂl(, variation
aleng the dimensions of

statias {e.g., @l muation compared to the
premutation), and the presence of comor-
bid conditions {e.g., autism).

There is sirong evidence that mor-
phosyntactic  abiliies  are  significautly
delayed relative to chronological age
expectations in males with FXS and in
those females with FXS whose mmpair-
to warrant a diag-

u [Abbeduto a and

iCa

{ gendey, mutation

»

re severe enotgh
nosis of mental retardat

Hagerman, 1997]. Although language
skills, including morphosyntax, ;:)(:nt;aﬂy

mnprove with age in FXS [Roberts et al,,

20011, age is generally a poor predictor of

mortphosyntactic maturity in this popula-
tion [Fisch et al., 1999, In contrast, cogni-
tive ability, at least as reflected in broad
meastres such as nonverbal MA, is a far
better predictor of merphosyntactic devel-
opment in FXS [Roberts et al, 2001

5
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Abbeduto et al., 2003]. The latter finding
is consistent with theores that assume an
important role of domain-general cogui-
tive abilities in language developmient,
such as ewergentism [Abbeduto et al,
2001].

Nevertheless,  the  relationship
between coganitive ability and morphosyn-
ic developruent in FXS is not a 4
one. The evidence to date suggests that
receptive morphosyniax keeps pace with
nonverbal C(\,\H itive abslizes i FXS. For
example, Abbeduio et al. {2003] found
that, as a group, adolescent and young
adult males and females with FXS did not
differ from typically developing 3~ to 6~
year-olds waiched on nonverbal MA in
their age-equivalent scores on any of the
subtests of the "[‘ACL»R, inchading those
measuring multiword combinatorial rules
and grammatical morphemes. Paul [1984]
and PauJ, et al. {1987] also found MA-con-
sistent receptive morphosyntactic perform-
ance in 2 small sample of males, most of
whom were adults. Thus, individuals with
FXS achieve levels of development in
receptive morphosyntax  appropriate ¢
their levels of nonverbal cognitive develop-
ment during adolescence and young adult-
hood. It would be useful to determine
whether such synchrouy charactenizes the
earlier phases of develoy pment as well

The extent to which cxpressive
uorphosyntax is delayed relative to non-
verbal cognition s less clear. Paul et al
[1987] found that delays in expressive
morphosyntax in conversation exceeded
nonverbal MA expectations in males with
FXS. Iu contrast, Madison et al. [1986] an-
alyzed conversational samples and found
that mean length of utterauce (MLUJ
which is a gross measure of morphosyniac-
tic maturity, was at or, in advance of, non-
verbal MA-expectations in males with
FXS. The males in the Madison et al.
study, however, were m embmx of a single
extended family and thus, the generaliz-
ability of their findings is suspect.

In a2 more recent investigation con-
ducted in Ismel, Levy et al. [2006] exam-
ined the expressive language skills of 13
Hebrew-speaking boys with FXS who
were between the ages of 9 and 13 years.
None of the boys had a diagnosis of autism
as determined by the childhood autism
rating scale {5 hop:er et al, 19807 As
noted previously, seven of these boys were
mm-”)'tetely nonverbal or produced only
single words or syllables and were
fuded from further analyses, leaving the
sample quite smﬂl and the findings in need
of replication. Langnage sampiles produced
by the partic qnms with FXS were com-
pared to those produc d by ty i
developing children (n = 20} who

du
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matched to the FXS sample on MLU and
the pereentage of utterances five or muore
morphemes n length. The boys with FXS
did mote pootly th..n the comparison chil-
drent on some measures of language {e.g,
using fewer comnplex clauses), but did beter
on quany jueasures (e.g, making fewer
errors on number agreement as in the “the
boys 187}, particularly in language sarnples

ry-

that were solicted 10 a narrative, or st
t&ng rather than in a conversational con-
- These findings suggest that the gram-
n“mtiCdl complexity of speech produced by
boys with FX5 s more advanced I some
respects than expected based on MU, at
least in a context defined by conaderable
structure and vismal sapport, as in Levy
et al’s narrative context. These findings also
raise the possibility that morphoesyntactic
development is not simply delayed but also
different in FXS. The Levy et al. study also

suggests that reltance on only \/3[U can
sometimes mask a more plicated profile

of morphosyniactic sire ;,15 and weak-
nesses in FXS. I ds imponant 1o note, how-
ever, that in the Levy ot al. study, the chil-
'ir(—‘ﬁ were lestning Hebrew, which has a

omplex 'n()*‘phuk);:\z relative to, for exam-
ple English, and thus, their conclusions
might not charscterize children with FX5
learning other languages.

There is considerable within-syn-
drome variation in morphosyntactic devel-
opment, much of which appears to be
related to individoal characteris
our knowledge here 5 guite

sketchy, As
with cognitive development [Hagerman,
G991, there are gender differences 1 mor-
19997, g

phosyntactic devélopmem with  females
being less wmpair Ld on average, than males
[Fisch et al., 1999 . Abbeduto ef al., 200
Despite  these dlﬁeicnws in degree of
nopairment, bowever, males and females
display synchrony bctwcw morphosyntax
and nonverbal cognitton and between -
tword combinatorial rules and grammatical
I otp helogy, at least in the receptive modal-

ey {Abbe o et al., 20 (03], There 1s a need,
huwwa for additional direct gomp:m:;om
under comparable te SLT o condivons with
large samples of par \prmtq before firm
conclusions will be possible.

The few studdies of language o pre-
mutation carriers have relied almost exclu-
sively on gross measures, sich as verbal 1Q
[Tassone et al, 2000bi. Moore et al
[2004], however, included a more specific
measure in their study of hﬂguage Issues in
individuals with the FMR1 premutation.
Moaore et al. found no significant differen-
ces between male premutation carriers and
a comparison group of age-, Q- and
handeduess-matched males on any of thetr
language measures, inclading the Token
test [Spreeu and Beuton, 1977], which
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requires ahzt individuals  respond  to
increasingly 1 orph-:)syrii,acdcaﬂy {and
sem:i.nt]cady; complex instructions {e.g.,
“together with the yellow circle, pick up
the blue circle”). Further studies are neces-
sary to contirm that individuals with the
premutagon have no language or mor-
phosyntax-specific deficit.

£ ne < CVIOUSLY, rosear -
As mentioned previously, research
ers have found that, on an average, lan-

suage dcw]o-\t:xm of young males with
comorbid FXS and auatlm 8 mor
impaired than in mal@g with FXS without
autisrn [Badley et al, 200%a; Philofsky
et al, 2004]. In geueral, however, these
studies have relied on
re that do not allow for examination
of mor ‘h\)byfl(d}’ separately from other
doruains of language and commumnication

These investigators found
that receptive language was
more impaired than
nonverbal cognition in
adolescents and young
adults with FXS who had
comorbid autism than in
those with FXS only.
Moveover, the same degree
of delay relative to
nonverbal cognition was
seen in grammatical
morphology, multi word
combinatorial rules, and
vocabulary . . .

An exception however, is a study by Lowis
et al. {2006] that examined the "elatlonship
between morphosyntax and the autism di-
agnosts in FXS. T hese mvestigators found
that receptive lar ¢ was more impai
than nouverbal cogniton in adoelescents
and young adults “with FX5 who had
coruorbid autisn than in those with FXS
only. Moreover, the same degree of delay
relative to nonverbal cognition was seen in
grammatical  worphology,  multiword
combinatorial rules, and voeabulary, sug-
gesang that receptive language in general,
including morphosyntax, is affected by au-
tism status. Replications are nceded, how-
ever, with larger samples of varying ages
and with a
measures of morphosyniax.

{LOss 11easures of

meore comprehensive battery of

Although not great in number, a
few stadies have C')mp’xred the rn(\*pho»-
syntactic performance of individumals with
FXS to other populations with develop-
mental disabilities assoctated with language
impairments F errier et al. {1991} com-
pared expressive language skills in 2 con-
versational context in three groups of adult
males: FXS, antism, and Down syndrome.
Ferrter et al. found that although males
with FX5 used more partial se lf--rcpetm 1
aud muore ehiciung forms than the other
two groups, they dld not differ from either
COMPATsOn group in expressive ruorpho-
syntax. o a more receut study, males and
fermales with FXS scored  significanily
higher ou total scores of the TACL than
individuals with Down syndrome {Abbe-
duto et al, 2003}, While performance was
even across subtests for individuals with
FXS, those with Down syndrome scored
lower on the grammatical morpbemes and
claborated sentences subtests, which refiect

u)rphmvnmx-rn ted  coroprehension,
than on word classes & relations, a subtest
of receptive vocabul ar> Thus, adolescens

with FXS differ from those with Down
yadrome in that morphosyntax does not
seem to be a particular weakuess in FX5,
although further comparisons smong these
and oiber populations are warranted.

}."rzagmzatics

rs to the sbility to
¢ in social interaction to con-
vey one’s needs, tnteresss, and intentious,
as well as to discern the meanings intended
by other speakers, and to do so in a way
that conforms to various principles of
informativeness and social appropriatencss.

Pragmatc skills would be displayad, for
exampk, i the decision to use a pronoun
{e.g., “it”) only if the referred o can
be asumed to be to the listener
becanse of what has 2 Jrnadv beent smd or
because of accor ‘3} nyi ing nonverbal nfor-
mation, such as a pointing gesture by the
speaker. Deci i'r:g t0 eXpress a request to 3
teacher by using thc polite, “Can I have
another?” rather than the impolite “Give

me another” would also be e‘«idgmc of
pragmatic skills.

There is cousiderable evidence that
the pragmatic development of most males
and muany females with FXS (e, the full
mutation;} is delayed relative to chronolog-
ical age expectations [Murphy and Abbe-
duto, 2003]. For examp].e, SUIIMATY meas-

use lang:

score from the vine ind ad: aptive behavior
scales {(VABS) [Sparrow et al, 1984],
which includes 2 oumber of pragmatic
skills (as well as other verbal and nonverbal
skillsy, indicate a level of skill closer to MA
than chronological age expectations for
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males with FXS {Dykens et al, 1989
Moreover, communication domain scores
from the VABS and other sinilar summary
measures lag behind scores in other adapt-
ive skill domains, suggesting that prag-
matics is an ares of relative weakness
[Dvkens et al, 1989; Batley et o, 1995;
Fisch et al, 1999]. Such summary meas-
ures lv‘fve'ver siten inclade skills that are
outside of the pragmatic dowmain. More-
over, such measures do not allow for
deterrming whether some facets of com-
munication pose greater challenges than
do other facets for individuals mth FXS
[Murphy and Abbeduto, 2003}

Studies employing measures of more
narrowly defined pragmatic skills have re-
inforced the notion [haL pragmatics is an
arca of special challeuge for individuals
with FXS while also providing a more
nuanced characterization of their problems
in this domain. In a study examining non-
face—to-face talk i a lab oratoty-—ba:«:ed task
that (fquired describing novel shap
Abbeduto et al. {2006b] tound that adoles-
ceuts and young adults with FXS were Jess
adept 1 some facets of the task than in
others. In particular, the participants with
FXS were more likely to create ambigu-
ous, and thus, len"prc‘lemlble descrip-
tions of their inteuded referents ( 5., using

“the muthin” to refer to two or

]

more dif-
ferent shapesy than were MA-matched
typically developing children. The partci-
pants with FXS were also more likely than
exther the typically developing ch iidren or
MA-matched participants wnh Down
syndrome to reformulate thetr previously
qurces‘;ﬁﬂ descriptions on subsequent trials
(e.g., using “muifin” to refer to a shape on
one trm], b.]t “house” to refer to the same
shape on subsequent trials), which also
decreased comprehensibility. At the sarae
time, however, the participants with FX8
were more adept at using ].ngmsh( forms
that helped to scaffvle i i listener’s
understanding than were the participants
with Down syndrome {e.g., by stating “It
looks kind of like a liouse” rather than sim-
ply “Its a house™). Thus, FXS 15 character-
ized by an asy'n,hm”;om profile of prag-
matic strengths and weaknesses, some fea-
tures of which may be syndrome specific
[Abbeduto and Murphy, 2004].

Perhaps, the most studied aspect of
pvagmqtlo i FXS has 'aeer' persevet‘arion
Males with FXS produce high rates of self-
repetition of wotds., phmaés., and topics
[Sudhalter et al., 1990; Ferrier et al., 1991;
Belser and Sudhalter, 2001]. Many o the
field have argued that such perseveration is
2 unique and defining characteristic of
individuals with FX5 {Beunetto and Pen-
ningion, 1996; Abbeduto and Hagerman,
1997]. Indeed, several studies have dem-
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ounstrated that males with FXS produce
more perseverative hangnage thas do typi-
cally developing children at similar linguis-
tic fevels [Lwy et al,, 2006} or dwmop-—
mental level-matched males with Down
syndromne, autism, or other forms of men-
tal retardanon {Sudhalter et al., 1996,
1991, 1992; Perrier et al., 1991; Belser and
Sudhaleer, 2001], but see Paul et al. {1987]
for contrary results.

Several }‘-Vpoflv)scs about the ca
ofp crseveration 10 individuals
have been proposed. First, it has been sug-
gested that abnormalities in the fromtal
lobes of the brain result in 2 deficit in m-
hibiting high swrength, alient, or p*cn-—
ously amvswi FeSponses, w ‘hich results in
repetitions of previously uttered forms and
content or the intrusion of idiosyneratic
material  [Abbedute and  Hagerman,
19971, In support of this hypothesis is thy
well-documented finding that individual

T

with FXS have impairments in atiention

It is likely, thevefore, that
multiple, probably
interacting, factors account
for perseveration in FXS,
which suggests that any
therapies designed fo reduce
its occnrrvence will need to
be multipronged as well.

and impulsivity that make 1t difficult for
them to focus or direct their bebavior for
extended periods of tme EB"umg"rdner
and Ress, 1994; Lachiewicr et 1994;
Baumgardner et al., 1995; (;ohei., 19935,
Hagerman, 1996; Hatton et al,, 1999;
Miller et al, 1999}, Second, it has been
suggested that hinpaired regulagon of the
autonomic nervous system, which results
in hyperarousal, may exacerbate problems
in inhibitory  control, particularly in
socially demanding or otherwise an}dety—
provoking situations [Belser and Sndhalter,
1995; Cohen, 1995]. In support of this hy-
poflwals is the finding that youth with
particuladly muales, display i‘]gher
sol levels than fvp al controls and

13

show ph ssiological and behavioral signs of

an inability to adapt in a tinely fashion o
siressful or demanding situations [Belser

and Sudhalter, 1995; Miller et al., 1999;
Wisheck et al, 2000; Hess et al., 2006].

Third, it bas been saggested that persever-

PAND FRAGILE X o ARBEDU

reflect an attemipt to deal with
reational demands in the face of -

ni ngmsti(: capabilities [Ferrier et al,
1991]; however, support for th $ hvpf)thc--
sis 1s lacking {Sudhalter et al,, 1992].

Rccent research by I\« urphy and
Abbeduto [in press}, however, suggests that
the manifestations and causes of persevera-
tion may be more complex than previously
recognized. In particular, these investiga-
tors reported that the rates of repe etition of
different types of verbal unies (.c., topics,
rote conversational phrases, or wu}‘m—
utterance syllables, words, or phirases) by
adolescent males and females with FX3
were influenced by different  variables,
with some types of Tepe‘u‘mn differing i
rate between male and female speakers and
other types (ﬁfcrmv in rate betwaen con-
texts {i.e., co ony ation and narration). It is
Likely, therefore that multiple, probably
interacting, factors account for petsevera-
tion in FXS, fv]n(l suggests that any thera-
pies designed to reduce its occurrence will
need to be multipronged as well.

There have been very few studies of
pragmatics in females with FXS and fewer
still in which gender differences in p
matics have h(—c‘n systematically investi-
gated. Several case studies are suggestive of
pragmatic diflwculties i fernales with FXS,
including those who are onher'\rise high-
functioning. In a descriptive study, Canales
[1994] found that the picture descripti
of five women with FXS were cha
ized by long-windedness and a lack of co-
herence relative to age-matched women
with the FMR ;‘Tff‘ﬁ‘utm-’)n and typical
controls, 3.ti=0ugh no inferential statistics
were conducted. Madison et al. [1986]
examined several aspects of the langage
skills of females in a single extended ie.mm/
aud reported that the females displayed an
rlv detailed, repetitive, and run-on style

ounting personal events.

Larger—sample experimental investi-
gations support these ancedotal accounts
of pragmatic problerus in females with
FXS. Simon et al. {2001} found that
feruales with the full mutation had diffi-
culty i selecting appropriate homorous
endings for stories that they read relative
to {Q-matched women withour FX5.
Simon et al. conciuded that the females
with FXS fatled the task because they were
unable to follow and make commectons
between the elements and propoesitions of
a discourse {i.e, establish ccherence).
Although the genemlizability of these
results to the on-line pedormances more
typical of every-day pragmatics is not clear
[Murphy and Abbeduto, 2003], the Sir
et al. {2001] findings are notable, bec
the women displayed pragmatic problems
despite having normal-range [(Qs, suggest-
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ing that the pragmatic domain may be spe-
cifically challeuging for females with FX5.
There has been relat ively little empir-
ical research on the pragmatic skills of indi-
viduals with the FMR1 premutation. n a
recent investigation of 3 small sample of
boys with the premutason, Aziz et al
[2003] reported that several boys conveyed
the clinical impression of having poor con-
versational skills, fncluding those who did
not qualify for an ASD diagnosis. It may be
hypathesized that premutation carriers who
also have ASD may show pragmatic diffi-
culties because of the high occarrence of
pragmatic ({Iﬂﬁ\(“l'\ﬁe‘i assoctated with ASD
[Wetherby and Prizant, 2000} however,
additional tesearch is needed to "erlty this
hypothesis because most studies of premu-
tation carriers have relied large ]V on \mrE,rh
EO ;md oﬁler measures of ﬁng{

Environmental Influences
Few would argue against the i

1POT-
auce of a responsive environment to lan-
guage development. Commurication s
about conveying one’s message to another
person, and hence the scaflolding and
teedback offered by that other person are
of paramount importance. For this reason,
there have boen a number of investigations
of such responsivity in the communication
attners of o ‘,p"'al‘} developing children
and of c‘nlm-ﬂ with developmental disor-
ders. For our purposes, interest is in the
respoustvity of the primary categivess, typ-
ically the parenis.

Maternal responsivity has been ted to
language outcomes in typically dc\’df‘};.l g
children [Masur, 1982; Bornstein and
Tamis-LeMonda, 1989; Hart and }{Mﬁ)
1995; Tamis-LeMonda et al., 1996}, chil-
drent at risk of delays [Landry et al,, 2001;
Barwick et al, 2004}, and in chidm_-l
with  varions  developmentad  disabilides
[Mahoney, 1988; Yoder and Warren, 1999,
Hauvser-Cram et al., 2001; Siller and Sig-
man, 2002]. In general, children of mothers
who interact more with their children and
provide more lnguistc inpuat are muore
advan(ed Linguistically  and  cognitively,

npatcd to children of parents who are less
we aud tatk less to their children. A
> interaction style in which parents
2 sponsive to child initiations
not ovetly directive has been described as

particularly facilitative {or language develop-
ment {Girclametto et al., 1986; MacDonald

and Carrell, 1992; Spiker et al., 2002].
Interventions aimed at fproving
responsivity by mothers and other care
providers have been  developed  and
researched with children with develop-
mental disabilities, although not specifi-
cally with children with FXS {Girolametto
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et al., 1986; Tannock et al., 1992; Girola-
metto et al, 1994; Fey ot al, 2006]. This
research has d:,;,mmtmt\,d that the inter-
ventions are successful in promoting
change in care-provider behaviowrs. Coun-
comitant changes have been reported for
child communi 3ti-:m behaviors, such as
joint attention {i.c., communicating about
a cormmon ;c&rcht). However, Spiker and
s observed that certain child
behaviors make it difficuit to be highly re-
spoustve [Spiker et al,, 2002]. For ';.n;pl(é,
it a child frequently engages in challenging
behaviors, as is the case in FXS, i may be
dithoult fo use the responsive interaction
strategies taught in these interventions.

Respoustvity and FXS

Ti =1uc are several variables associated
with FXS that may decrease responsivity,
particularly by miothers. First, characteris-
tics of m other s of children with FXS may

children with FXS either carry the premu-
tationr or have the full mutation them-
selves. Mothers with the full mutation may
have cognitive deficits, increased social
anxiety, and depression [Abbeduto et al,
2004}, Although less is known about
wornen who carry the premutation, some
reports indicate increased rates of affective
disorders [Hagerman and Hagerman,
2002a}. Abbeduto et al. {2004 & yund that
mothers of adolescents with FXS were
more pessiistic and had mere depressive
symptorns than did mothers of adolescents

with Down syndrome. The mothers of

the children with FXS were more stmtlar
to mothers of children with autism—a fact
that may reflect the high

iar characteristics of children with an-
tism and childrenn with FX5. Information
about the fall-mutason versis preyota-
tion status of the mothers of children with
FXS was not available @ the Abbeduto
et al. {2004] study.

Second, behaviors often observed in
children with FXS are likely to impact
mother-child interactions. The following
child behaviors have been described as phe-

§

notypic for children with FX8, and each of

these may impact responsivity: gaze avoid-
ance or atypical eye gaze, hypersensitivity
nsory input, social anxiety and shyness,
perseveration, stereotypical and challenging
behavioss, dehyefi speech, unintelligible
speect, and problems with com(rsaiu)r-'-]
-ourse {Abbeduto and Hagerman, 1997;
Bailey et al,, 19981 With the possible
exception of social anxiety and shynm,
each of these behaviors appears more pro-
nouncaed in boys than in girls. Thas, one

would expect more disruption in maternal
responsivity to boys with FXS than to girls
with FXS. Research is needed to docu-

LG ¢

impact responsivity. Biological mothers of

proportion of

ment differences in caregiver responsivity
toward boys versas gitds, how-::vc T

Third, the presence of ASDs or
behaviors associated with ASDs could also
tmpact responsivity. Symptoms such as an

intolerance for variation in routine, or
gaze aversion may ippede development of

tative, reciprocal interactions. It seems
reasonable that the number and severity of
autistic symptoms would relate to stress 4
rmaternal-child interactions. Although this
has nat yot been specifically inves mtrd
more maternal stress in general, as reported
on the Parenung Stress Index {u-.)ldm,
1986], was associated with an increased se-
verity of child behavior problems in a
recent study with maothers of children with
FXE {Johnston et al., 2003}
Paspite these speculatio
on responsivity in mother—
with FXS has not yet been repor
is unfortunate W light of the
interveniions to improve res
possibly child cutcomes.

CONCLUSIONS

Research to date indicates that indi-
viduals with the full FMR1 muotation are,
on average, delayed relative to age expecta-
tions in traversing the milestones of the pre-
Iuguistic conpuusicaton period and {8
their progress in all domains of language,
including vocabulary, morphosyntax, and
pragmatics. In general, vocabulary and
receptive mo phusvmax are highly corre-
lated with nonverbal cognition and display
similar rates of development. The course of
expressive morphosyutax is Jess clear, but
there does appear to be an awnghmnous

profile, with  some  mor _ph(\nynt
vemenis being less delayed than others.

~
Folt
L

Pragimatics is an area of special challenge for
individuals with FXKS, with verbal persever-
ation and refe _tml communication being
especially problematic. There are sorme
aspects of the linguistic profile of FXS that
may be syndrorne- »pcuﬁL distinguishing it
both from Down syndrome and from au-
tsm. Males with FXS are more impaired in
language, on overage, than are females with
FXS. This sex difference appears to be one
of degree rather than of kind and reflects
largely differences in cogmtive functiontng.
And finally, there is clear evidence that indi-
viduals with co-morbid FXS and autisn
have serious v)fgu:-oc delays, especiaily in
the receptive mode.

Drespite three decades of research on
language in FXS, however, there is still
much that we do not know aud several
limitations on the interpretability of exist-
ing data.

iy
i

There is a pressing need for more
information about the early de-
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ve"opn"enmi period for children
with FXS. Information about the
nature of eady prelinguistic com-
munication would help inform
practiioners and family members
about variability in development
and what types of wterventions
may be most effecrive. For exam-
pie, adolescent girls with FXS do
not show ¢ e degree of las

suage Impairment as do bf)‘/s
{/\E sbeduto et al., 2003; }{mc
et al,, 2005}; vet, some girls have
i age delays thae extend the
prelinguistic period much longer
than expected. It 35 not known
whether this finding reflects a
proportion of gitds that remain
uelay(:‘a in
over time, or if girls may show
early deh- s but “catch up”

expressive  language

7/

more readily Eh’\‘?

s growing evidence base
for interventions that are specitic
to the pr(:'lrnnugtm period. In
addidon to eady interventions
that target augmentative or alter-
native forms of communication
{AAC), interventions have been
(u’)\?t}i()p("d that speafically target
child prelinguistic commumnica-
tve behaviors and  partner
responsivity in children with dis-
abilities [Girolametto et al., 1994;
Yoder and Warren, 2002; Fey
et al., 2006}, Based on the de-
scriptive studies conducted with
vent with FX5 thus far. there

oy

-l

be simila
eE' ctive wuh umd.m with FXS.
However, research is needed o
verify this sssumpﬂ'or

Studies of vocabulary develop-
ment have not found this o be
an area of special concern for
FXS. Nevertheless, these studies
are few in number sud have gen-
erally focused on assessing ruas-
tery of rather concrete vocabu-
lary leaving ‘pf)c"ﬁ(‘ lexical

domains (e.g., mental state terms,
and relational
. »

) unex-

such a5 “know”

terms, sach as b :
plored. More mmportan
have been no stadies that h ave
focused on the processes by
which individuals with FXS learn
new words. Do they,
ple, engage in the same types of
fast mapping processes as do typi-
; iewlw ping children  and
children with Down syndrome
{Abbeduto and Chapman, 2005}

for exarm-

=

g
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Studies of m@rphosyntactic de-
velopment  have largely  been
confined to rather broad meas-

ures, such as MLU, which may
mask iraportant differences in the
profile of impairments in FXS
Moreover, inadeguate attention
has been paid to the ways in

which the language samples
welding  the morphosyntactic

variables of interest have been
coliected. Inadequate standardiza-
tion of language sampling proce-
dures makes it mmpossible to
know whether morphosyntactic
differences across groups or indi-
viduals reflect something sbout
the spesker or about the contexi.
Moreover, relianice on conversa-
tional contexts for collecting lan-
guage samples may have led to an
underestimation of morphm“n—
ic skills in individuals with
S {Abbeduto et al., 1995].
More generally, there is a need to
assess  ynorphosyntax under 2
broader range of spesking tasks
and  contexts, both from a
rescarch and a clinical perspective.
Information on the sequence of
morph()&‘vnt':s:tic acquisiions and
on the types of errors made prior
to mastery will be important for
pmwdmg insights into the learn-
ing process. Indeed, information
about morphosyniactic  on-lne
learning will be crucial to the de-
velopment of muterventions.
In the pragiatic domain, fh-”r“ is
a need to move beyond a
on only the linguistic dimer
of communication to exanine
the gestural and prosodic features
of the communicative process.
Indeed, there are preliminary data
suggesting that gestural commu-
mcaﬁon may be especiaily im-
ed among young boys with
E XS [ Loberts et al., 2002]. There
is also a need for ruore research
mio the ways in which pragmatic
performance and  development
are shaped by other featires of the
FXS behavioral phenoiype, espe-
aally  the execotive function
[Cornish et al., 2004] and atten-
m--l problems  [Mirrett et al,
] that are so characteristic of
affected individuals.
There is considerable evidence to
suggest that the mental heaith
s faced by many moth-
ers who carry the full or premu-
tation of the FMRT gene and the
maladaptive  behavior of their

*O
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children may conspire to disrupt
parent—child interactions, Hroit-
ing the extent to which those

interactions are responsive and
optimal for language learnumg

There are, however, no studies
oxaminug pareni—child 1nterac-
tions directly. Moreover, there is
a need not only o stmply docu-
ment distuptions in those interac-
tons but also to eval their
fmpact on anguage learning and
use over time. The need for thbse
data is particularly acute as there
re interventions that could be
implemented  should  parental
responsivity be a problem avea.
There is a need for additional
research regarding syndrome spe-
cificity and within-s syndroie var-
iation across all domains of lan-
guage. Syndrome comparisons
have mvolved Down syndrome
almost excluavely. This makes it
impossible to conclude whether
the profile of language smr;_rt]s
and wesknesses observed is trul v
syndrome specific, or just diff
ent from Down syndrome
{Dykens et al., 2000]. Studies in
which males and females with
FXS have been compared under
sirnilar task conditions are quite
rare. Although it s difficult to
conduct %uLh studies because of
the inherent confounding of IQ
and gbndgr uch comparisons are
possible [Murphy and Abbeduto,
1 press) and are needed if we are
to be certain whether gender dif-
ferences in language are quantita-
tdve or qualitative in nature
Murphy and Abbeduto, 2603].
Additionally, we hw-'w only begun
1o examine differences in the lan-
guage profiles of n mvtdluk with
FXS who de and do not have a
comorbid diagnosis of autsm and
o determine whether there is a
anguage profile associated with
the FMR premutation.

Most studies that have examined
the developmental trajectory of
language have relied on gross
surnruary measures, sich as a 1

guage age or verbal I3, which
collapse across multiple domains
of langmage {e.g., vocsbulary,

morphosyntax, and pragmatics).
Developruental studies using nar-
rowly defined measures of lan-
guage, focusing on a specific do-
main (e.g., vocab r*)j or even
on different typm of skills or
content within a domain (e.g,

UTC ETAL 43



concrete versus abstract or rela-

tonal words, or nouns versus
verbs), have been rare. Cross—s

N

/s
tional studies in which groups of
{ 3 comparaed have
33 have studies
emploving more Hrme-consum-

1

ing and logistically difficuit lon-

tudmﬂ desigrs. 'uch studfies
are needed, however, because

there is clear ev;dence that the
FXS phenotype emerges  and
changes dramatically over time.
Without  more  informuatios

about the developmental course
of language, it will be irpossible
{a) to prov]d-: information to
families and professionals about
“what to expect)” (I} to identify
the factors leading to better or
worse outcomes i language, or
{¢) to develop Iuterventions ¢
optimize language outcomes. 8

i
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