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Language in ageing persons with Down syndrome
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Abstract - Several cross-sectional studies and one longitudinal study were conducted on the
language abilities of various cohorts of persons with Down syndrome aged between 14 and 50
years. No significant difference was observed on any of the receptive and productive morphosyn-
tactic and lexical measures used, suggesting no marked change in the language of these persons
from adolescence onto late adulthood. Repeated measures of cerebral metabolic rate (CMR) for
fluorodeoxyglucose using a Positron Emission Tomography were made over a 4-year interval with
7 participants with Down syndrome aged between 37 and 49 years. A gradual decrease in global
CMR for both cerebral hemispheres and for each participant was documented. It was particularly

marked for 3 participants. However, no language deterioration could be associated with their

marked lowering in CMR.
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Down syndrome and Alzheimer
disease

People with Down syndrome live very much longer lives
now than was the case before the 1950s. According to
Baird and Sadovnick (1995; data confirmed in other stud-
ies regarding various countries, e.g. Dupont, Vaeth, &
Videbech, 1986; Jancar & Jancar, 1996), life expectancies
beyond 68 years for over 15 percent and 55 years for
over 50 percent of individuals with Down syndrome are
now common. Strauss and Eyman (1996) estimate the life
expectancy in people with Down syndrome to be around
55 years on average. Further progress may probably still
be expected. It is predicted that between the years 2000
and 2025, the number of adults with Down syndrome will
double. Beyond that point in time, the prevalence of people
with Down syndrome in our societies will largely depend
on the response of present-day and future parents of babies
with Down syndrome to the availability of earlier detection
of the condition and so-called therapeutic abortive prac-
tices.

These gains in longevity have brought about increased
interest in adults and ageing in people with Down syn-
drome. About three decades ago the possibility of a marked
susceptibility of individuals with Down syndrome to a
degenerative condition known as Alzheimer disease, was
signalled, as well as a tendency towards earlier physiologi-
cal and neuropsychological ageing in comparison with the
typical population and people with learning difficulties
with other acetiologies. It has been suggested that beyond

35-40 years most if not all individuals with Down syn-
drome would develop a form of Alzheimer disease leading
to major debilitation and the loss of most of the skills
acquired earlier in life.

Recent work has softened this dark prognosis. It is admit-
ted now (e.g. Wisniewski & Silverman, 1999) that trisomy
21 does not necessarily carry the unavoidable destiny of
progressive deterioration during middle age. There is no
question, however, that there exists an elevated risk of
Alzheimer disease or Alzheimer-like disease (Alzheimer
disease is not actually a single disease but a complex of
related diseases) in Down syndrome (between 25 and 45 %
beyond 55 years; Zigman, Schup, Haaveman, & Silverman,
1997). Neurological examination of the brains of individu-
als with Down syndrome who died over the age of 30 years
reveals that pathological changes associated with Alzheimer
disease (e.g. brain atrophy, nerve cell loss, neurotransmit-
ter changes, senile plaques, and neurofibrillary tangles -
Mann, 1992) have taken place in the amygdala, hippoc-
ampus, and the frontal, temporal, and parietal cortices (cf.
Holland & Oliver, 1996, for a review). However, for those
individuals with Down syndrome who develop Alzheimer
disease, there may be a 10-year latency period (in opposi-
tion to the usual 4 or 5 years in the typical population;
Wisniewski & Silverman, 1999) between the presence
of important Alzheimer disease-type neuropathological
changes, appearing around 30-35 years, and clinical demen-
tia which may remain undetectable in many adults with
Down syndrome up to 30 years later (Wisniewski & Silver-
man, 1996).
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A limited number of studies have
focused on cerebral metabolism
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Younger adults (n=7) Older adults (n=7)
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ticipants with Down syndrome
(and, as a rule, lower in Down
syndrome than in typical partici-
pants). Only some older individ-
uals with Down syndrome were

(comparison I).

Table I. Definitional characteristics of the samples of participants with Down syndrome

Notes: - CA: chronological age; > SD: standard deviation on the mean; * VI: variation interval
around the mean; * MA: mental age. The differences between mean MAs across CA groups were
not statistically significant (one-way ANOVA for unrelated samples).

clinically demented even if age

related reductions in neurolog-
ical variables seemed to occur in

DOWN SYNDROME PARTICIPANTS

BEMS subtests Adolescents Younger adults Older adults

most of them. In another cerebral

metabolic study, however, Schapiro, I. Nominal coreference 43 (8) 48 (35) 51 (15)
Haxby and Grady (1992) found | 2-Articles 30 (6) 34 (8) 36 (17)
similar CMRG in non-demented | 3. Temporalinflections 40 (4) 43 (6) 40 (15)
individuals with Down syndrome | 4. Negatives 57 (24) 38 (37) 36 (35)
over 35 years of age and typical con- | 5. Passives 57 (17) 48 (42) 52 (29)
trols. Similar results were found by | 6. Coordinates 64 (13) 70 (7) 64 (27)
Dani ez al. (1996). In contrast, Deb, | 7 sybordinates 4321 31 (25) 51 (20)
de Silva, Gemmel, Besson, Smith, | g pejatives 77 20) 71 (25) 73 (18)

and Ebmeier (1992) reported cer-

ebral metabolic rates in seven older
individuals with Down syndrome
comparable to those of younger

individuals with Down syndrome | parentheses.

Table 2. Group means and standard deviations from the BEMS subtests in three samples of
participants with Down syndrome (comparison 1)"

Note: ' Data are expressed in percent of correct responses. Standard deviations are given in

and slightly diminished rates (par-
ticularly in the posterior parieto-
temporal and occipital zones) in nine other non-demented
older participants with Down syndrome.

The above findings must be put in context. Developments
in histopathological approaches to dementia suggest that
age is probably not the sole and may not even be the pri-
mary cause of senile dementia (Brion & Plas, 1987). More-
over, and particularly important for people with Down
syndrome often exposed to a less stimulating environment
later in life, aged individuals may suffer from (treatable)
pseudodementias (often misdiagnosed depressive states)
(also Campbell-Taylor, 1993; Florez, 1993, 2000).

Earlier neuropsychological decline

The question remains, however, of an earlier onset of
neuropsychological decline in adults with Down syndrome
not related to the onset of Alzheimer disease in most indi-
viduals (Brown, 1985), but more marked than in individ-
uals with learning disabilities with actiologies other than
Down syndrome (Thompson, 1999). The predisposition
towards earlier ageing in Down syndrome may be asso-

ciated with the overexpression of genes located on chro-
mosome 21, distinct from the gene coding for amyloid
preprotein (residing in the proximal part of the long arm of
chromosome 21 and supplying one key factor in Alzheimer
disease neuropathology). Similarly, the clinical phenotype
of Down syndrome could be modulated by genes on chro-
mosomes other than chromosome 21 (Royston, Mann,
Pickering-Brown, & Owen, 1994), but these genes remain
to be identified (Wisniewski & Silverman, 1996). Research
is needed to assess the abilities of people with Down syn-
drome in their forties and beyond, and possible declines in
their neuropsychological functioning should be measured.

Language in adults with Down
syndrome

My coworkers and I have collected series of data relevant
to the above problems, particularly regarding language
(Comblain, 1996; Rondal & Comblain, 1996; George,
Thewis, Van der Linden, Salmon, & Rondal, 1999; sub-
mitted for publication). The same instrument for analysing
morphosyntactic aspects of language (BEMS; Batterie pour
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I’Evaluation de la Morpho-Syntaxe; Comblain, 1995) was
used with cohorts of individuals with Down syndrome of
different chronological ages (CA) allowing cross-sectional
comparisons. Each group included seven participants (four
females and three males). They were compared on the
receptive sub-tests of the BEMS, i.e. nominal coreference
in the case of personal pronouns, definite and indefinite
articles, temporal morphological inflections, negative sen-
tences, reversible and nonreversible passives sentences, sen-
tences with coordinate clauses, sentences with temporal,
causal, conditional, or consequential subordinate clauses,
and sentences with relative subordinates in g (grammati-
cal subject) or gue (direct grammatical object). Table 1 lists
the characteristics of the three CA samples of participants
with Down syndrome (comparison 1). Table 2 displays the
group means and standard deviations for the eight sub-tests
of the BEMS.

A one-way MANOVA for non-repeated measures was car-
ried out simultancously on the eight dependent variables
for the three CA groups. It is not advisable to analyse mul-
tivariate data in an ANOVA on each variable separately,
particularly when the number of variables and the pro-
portion of variance that these variables have in common
increase together (Hummel & Sligo, 1971). In such cases,
the experimental error rates, i.c. the probability that at least
one comparison will be declared significant when, actually,
the null hypothesis is true for all comparisons, increases to
an unknown level. This and the fact that the errors tend to
occur in sets can easily allow misinterpretation of the find-
ings. The threshold level for statistical significance was set
at p < .05. The distribution used to test the significance
of the multivariate effects was based on approximation of
the Wilk’s Lambda distribution to an F distribution. The
observed values of the Wilk’s Lambda and the Rao R form
2, were respectively: .09 and .33; yielding a probability of
wrongly rejecting the null hypothesis of .92.

In the above analysis, the statistics of the dependent vari-
ables have dichotomous (zero-one type) distributions. This
is also the case for a large number of the data used later in
the report. This violates one of the assumptions underly-
ing the F test in the analysis of variance (namely, the neces-
sity for the distribution in each population to be normal; a
dichotomous variable by definition is not normally distrib-
uted; it needs not even be a continuous variable). However,
Lunney (1970) has shown that the analysis of variance is an
appropriate statistical technique for analysing dichotomous
data in fixed effects models where cell frequencies are equal
under the condition that the proportion of responses in the
smaller dichotomous response category is equal or greater
than .2 and there are at least 20 degrees of freedom for
error, which was the case in the results of the present inves-
tigation.

As comparison 1 reveals, there is no difference in the recep-
tive morphosyntactic functioning of individuals with Down
syndrome from adolescence to mature adulthood, i.e. over
an interval of time of 32 years in our studies. Regarding
language production, no direct comparison of the younger

and the older adults was possible because, on this occasion,
the same set of language production measures was not used
for comparing the adolescent and the younger adult groups
(this data was actually collected in two separate studies).
See below, in comparison 2, for the productive measures
used. The paper by Rondal and Comblain (1996) contains
the data resulting from the comparison of the same ado-
lescents and younger adults with Down syndrome as in
the present report. Accordingly, no significant change
was observed as to mean length of utterance (MLU) - a
valid if global index of expressive morphosyntax - and to
the expressive referential lexicon (TVADP: Test de Vocabu-
laire Actif et Passif; TVDP: Test de Vocabulaire Productif).
Although we do not have specific data at hand to support
our conclusion, it is unlikely that marked changes in pro-
ductive language would take place in the period between
thirty and forty years of age in people with Down syn-
drome, particularly given that no significant change has
been documented in the receptive abilities of the same indi-
viduals with Down syndrome and that no significant pro-
ductive or receptive change has been revealed either by our
analyses of the language of persons with Down syndrome
between forty and fifty years (see below).

As we indicated in a review of the specialised literature (cf.
Rondal & Comblain, 1996), significant language progress
does not take place, at least in phonological and the gram-
matical aspects, beyond mid-adolescence. As we also noted,
progress may still be observed beyond that age in the con-
ceptual and the pragmatic aspects of language (e.g. vocab-
ulary, conversational and more generally communicative,
abilities, and discourse organisation). This supports the
necessity to distinguish between language components in
these types of analyses. There are a few ambiguous sugges-
tions and claims in the recent literature regarding “continu-
ing” language development in late adolescence and early
adulthood. Chapman (1999), for example, has documented
progress over time (until 20 years CA; cross-sectional study
design) in the discourse narratives of some individuals in
a group of participants with Down syndrome. From there,
she refutes the maturational hypothesis proposed by Len-
neberg (1967) and Fowler (1990), according to which no
marked language improvement is possible beyond early
adolescence. This may be a case of using correct data to
derive an improper conclusion. Lenneberg and Fowler’s
characterisations may indeed not be fully appropriate. The
word language creates problems in their statements as well
as in those of Chapman. We have suggested and justified
(ct. Rondal & Edwards, 1997) that it makes more empirical
sense to restrict maturational susceptibility to the formal
components of language, i.e. phonology and grammar.
Chapman’s data apparently contradicting the maturational
hypothesis, are actually compatible with such a modified
conception.
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A four-year study

We have also conducted a four-year longitudinal study with
12 participants with Down syndrome aged between 37 and
49 years (six women and six men). Language functions
(receptive as well as productive) were assessed for all partici-
pants at one year intervals during the first two years. Four
individuals did not maintain their participation beyond the
second year. For the others, the study was continued for
another two years using the same evaluation procedure.
For eight participants (four women and four men) a meas-
ure of cerebral metabolic rate (CMR) for fluorodeoxyglu-
cose (18FDG) was made every year using PET (positron
emission tomography) technique which produced 31 recon-
structed plans from the scans (cf. George et al, 1999,
for more technical details). For seven of these eight par-
ticipants (one female died in the meantime), the cerebral
imagery investigation was continued for two more years
with one examination taking place every year.

For the sake of statistical consistency, the quantitative anal-
yses were carried out taking only the seven participants
who made it through the 4 years of the study into account.
Table 3 displays the group means and standard deviations
resulting from the analyses of the language of the seven
adults with Down syndrome. The BEMS was used to assess
receptive morphosyntax. A receptive lexical task (picture
designation) adapted and modified after the test of Bishop
and Byng (1984) was also given. A task of verbal (semantic)
fluency was used to test productive language. Participants
were requested to supply orally the largest possible number
of animal names during a period of one minute. An orig-
inal test of lexical labelling (picture denomination) was
administered. It consisted of 127 items divided into five
semantic categories (fruit, clothes, vegetables, kitchen tools
and objects, and animals). The phonetic length of the items
was controlled (items of 1, 2, or 3 syllable long were pre-
sented) as well as the frequency of appearance of these items

in language (frequency tables for

DOWN SYNDROME PARTICIPANTS / TIME the French language established
by the Laboratory of Experiment
RECEPTIVE TASKS 1 2 3 4 .
Psychology at the Free Univer-
BEMS sity of Brussels). The partici-
I. Nominal coreference 51 (15) 29 (9) 39(17) 40 (15) pants were allowed 20 seconds
2. Articles 36 (17) 23(7) 27 (1) 28 (16) for answering. After this time,
3. Temporal inflections 40 (15) 35(8) 32(10) 34(7) phonemic help was offered (the
4. Negatives 36 (35) 45 (35) 34(29) 30 (20) first phoneme of the target word
5. Passives 52 (29) 48(18) 43(10) 36 (21) was supplied by the examiner). In
6. Coordinates 64(27) 48 (26) 50 (13) 57 (10) case of further error or absence
7. Subordinates 51 (20) 47 (14) 39 (13) 37 (15) of x CSPOI‘:SC%I Sy”atﬁcblhdpf WSS
t t t
8. Relatives 73 (18) 68 (10) 55 (12) 46 (14) given (the first syllable of the
) o target word was produced by the
Lexical designation ? 19 (5) 18 (5) 19 (5) 20 (5) . .
examiner). The aim was to sepa-
PRODUCTIVE TASKS rate a possible word finding dif-
Verbal fluency 10(5) 9(4) 8(3) 8(3) ficulty from a genuine ignorance
Lexical labelling of the target name. Lastly, the
TOTAL? 144 (17) 137 (33) 135 (28) 137 (33) test “Récit sur images” (Narra-
Fruits 25 (6) 24 (4) 23 (5) 25 (9) tive text about pictures; verbal
Clothes 28 (5) 26 (5) 28 (4) 27 (6) recall, adapted from Chevrie-
Vegetables 25 (11 2 (8) 21 (8) 21 (6) Mu.ller, 1981),v&.7as administered.
Kitchen tools & objects 33 (4) 31 (8) 30 (8) 32(6) Thlsbt“t tff“kels t‘)nlt‘?;ccount t;e
Animals 33 (9) 31 (12) 33 (10) 31 (1) fumber ot global 1deas, words,
. . and several formal and semantic
Narrative text about pictures (verbal recall) . - .
deas ¢ 3] 3] 20 30 characteristics of the narratives
eas . M M @ @) as they are freely recalled by the
Words 10 (4) 10 (6) 7(5 8 (6) participants.
Report (morphosyntactic 25 (13) 28 (15) 28 (20) 23 (13)
& semantic aspects) A one-way (4 age levels)
P MANOVA for repeated meas-
Table 3. Group means and standard deviations from the receptive and the productive tasks in ures was carried out simultane-
older DS adults at one year interval during four years (comparison 2)" ously on the eight dependent
Notes: ' BEMS Data are expressed in percent of correct responses. Other data are raw scores of variables from the BEMS. The
correct responses. Standard deviations are given in parentheses; * Maximum correct score is 40; observed values of the Wilk’s
3 Maximum correct score is 254; maximum correct scores for the semantic categories: fruits, 56, Lambda and the Rao R form 2
clothes, 48, vegetables, 46, kitchen tools & objects, 52, and animals, 52; * Each global idea from the were, respectively: .26 and 1.22,
original story correctly recalled was worth .5 point; > Number of words per utterances in the story C g
e : K i i i yielding a p of .27. A one-way
recall; ® Global index integrating separate scores for the use of causal relations, anaphoric pronouns ST
replacing thematic nouns functioning as sentence subjects, the correct working of chronology in (4 age levels) univariate ANOVA
the story, the production of complex sentences, and the number of tenses used in the story recall for repeated measures was per-
(maximum note 100). formed on the scores for lexical
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designation. The F-value obtained was .26, yielding a p
of .85. Similarly the one-way (4 age levels) ANOVA for
repeated measures performed on the verbal fluency data
failed to reveal any significant age effect (F= .36, p=.78).
A one-way (4 age levels) MANOVA for repeated measures
was carried out simultaneously on the five dependent vari-
ables (semantic categories) of the test of lexical labelling.
The observed values of the Wilk’s Lambda and the Rao R
form 2 were, respectively: .81 and .29, yielding a nonsig-
nificant p-value of .99. A one-way (4 age levels) univariate
ANOVA for repeated measures was carried out on the total
denomination scores also yielding a nonsignificant F-value
(F= .14, p = 94). Neither the syllabic length of the lexical
items nor their relative frequency in the French language
seemed to matter regarding the lexical labelling scores of
the adults with Down syndrome (nonsignificant MANOVA
scores). The phonological as well as the syllabic aids sup-
plied by the examiners did not influence the labelling scores
at any age (the mean number of correct labelling produced
by the participants with Down syndrome in response to
these two probes were around 1.50 (standard deviation
around 2) for the results at times 1 and 2 and less (non-
significantly so) at times 3 and 4. This is suggestive of the
fact that the labelling scores obtained by the adults with
Down syndrome did indeed reflect their lexical knowledge
and not a word finding difficulty as often observed in par-
ticipants with preclinical Alzheimer disease.

Turning to the CMR data. The left and right frontal, pari-
etal, and temporal cortices of each participant were exam-
ined and the visual metabolic images from the associative
cortical regions were evaluated in a semi-quantitative way
on a scale from zero (normal metabolism) to two (severe
metabolic reduction) (Hoffman et al., 1996; Pickut et al.,
1997). As expected, no CMR image was normal by any
strict definition in any participant with Down syndrome
and there was a large interindividual variability. Globally,
metabolic reduction was more marked in the left hemi-
sphere. There is a gradual decrease in global CMR for both

cerebral hemispheres and for each of the seven individuals
with Down syndrome (average global CMR for the right
hemisphere at times 1 and 3, respectively 1.57 and 3.58;
average global CMR for the left hemisphere at times 1 and
3, respectively 2.50 and 5.50). The average decreases, how-
ever, are largely due to three participants. Analysing the
individual performance of these three participants in the
language tasks over the same interval of time, no dete-
rioration indication emerges that could be meaningfully
related to the lowering in CMR. It is possible that global
brain metabolism (particularly within the left cerebral hem-
isphere) is diminishing substantially in some of our partici-
pants with Down syndrome without, at least temporarily,
any clear negative consequences on language, and more
general cognitive functions. '

Discussion

As our data shows that no significant change takes place
in the language of individuals with Down syndrome in the
interval of time between late adolescence and fifty years of
age. This is worth noting as functional modifications of
language and memory have often been indicated as first
signs of carlier ageing and degenerative diseases. Jodar
(1992), for example, has suggested that in normal ageing,
lexical and verbal comprehension in general are preserved
whereas verbal fluency, lexical labelling, and, more gen-
erally, the capacity for verbal production tend to decline.
It is interesting that in a cross-sectional study with 44
Italian individuals with Down syndrome (25 males and
19 females) ranging in age from 14 to 43 years and 7
months (average CA 26 years 9 months), centred on an
investigation of visual-perceptual abilities (using the Frostig
Developmental Test of Visual Perception -DTVD- Frostig,
Maslow, Lefever, & Whittlesy, 1963) and adaptive behav-
iour (using an Italian adaptation - Pedrabissi & Soresi,
1989- of the Adaptive Behavior Inventory of Brown and
Leigh, 1986). Saviolo-Negrin, Soresi, Baccichetti, Pozzan,
and Trevisan (1990) reported no significant age difference

1. The reports by George, Thewis, Van der Linden, Salmon and Rondal (1999, submitted for publication) contain the results of cor-
responding investigations carried out with the same adult participants with Down syndrome on a number of major cognitive functions
(general behavioural and cognitive abilities - using a French-language adaptation of the Dementia Questionnaire for Mentally Retarded
Persons, of Evenhuis, Kengen, and Eurlings, 1990; the Batterie pour I’Examen Psychologique de ’Enfant - evaluating a large range
of cognitive functions including memory, lexicon, visual perception and hand movements, and adapted in French from the K-ABC of
Kaufman and Kaufman, 1993; working memory, visuospatial as well as auditory-vocal, episodic memory, retrospective and prospective
memory - using a modified version of the Children’s Version of the Rivermead Behavioural Memory Test, RBMT-C, of Wilson, Ivani-
Chalian, and Aldrich, 1991 - and attention - using the Barcelona Test of Péna-Casanova, 1990). These results will not be presented
here. It is worth briefly mentioning, however, that no significant differences were observed between the results obtained from the
adults with Down syndrome at time 1 and time 4, for any of the cognitive functions examined, except for a statistically significant
difference suggesting a slight decrease in the extent of the visuo-spatial working memory span and in the digit span of the K-ABC
Test; these two deterioration effects on an already quite low baseline as is most often characteristic of present-day adults with Down
syndrome. As for the language data, no cognitive indication could be meaningfully related to lowered CMR between time 1 and time
4 in the three adults with Down syndrome for whom such a CMR lowering was observed. Lastly, George ez al.’s (1999) report also men-
tions a cross-sectional comparison between the 7 older adults with Down syndrome studied here at time 1 and a group of 15 younger
adults with Down syndrome (chronological ages between 20 and 35 years), bearing on the performance in working memory (visuo-spatial
as well as auditory-vocal), episodic memory, and retrospective and prospective memory (again based on a modified children’s version
of the Rivermead Behavioural Memory Test - RBMT-C). No significant difference was observed on any comparison between the two
cohorts of participants (regarding the RBMT, George et al.’s finding is in agreement with Wilson and Ivani-Chalian, 1995, reporting no
significant difference on the same RBMT-C in a group of 37 adults with Down syndrome aged 19 to 44 years, controlled for chronologi-
cal age). These data are supportive of an interpretative hypothesis according to which no major change in basic cognitive functioning
takes place from early adulthood to 45 years and later in many or most individuals with Down syndrome.
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in their participants with Down syndrome regarding adap-
tive behaviour but a significant, even if limited, decline in
visual perception beyond 25 years of age, except in the vis-
ual-motor sub-test of the DTVD.

What may be happening after about fifty years in individu-
als with Down syndrome is unknown at present because of
the lack of systematic data. Hints may be derived from the
limited literature in existence pending verification through
more extensive studies. Little or no change in nonverbal
reasoning, memory, language (receptive and expressive
vocabulary), planning and attention, perceptual-motor, and
adaptive skills, have been recorded until up to sixty years
in a study by Das, Divis, Alexander, Parrila, and Naglieri
(1995). However, Das et al. (1995) state that the older par-
ticipants with Down syndrome in their cohorts (i.e. those
slightly beyond 60 years) were actually performing more
poorly than those in younger groups particularly in tasks
requiring planning and attention. This could perhaps be
compared with the observation of Ribes and Sanuy (2000)
of a slight decline in expressive language (particularly
vocabulary) in some of their participants with Down syn-
drome beyond 38 years, and with Prasher’s (1996) sugges-
tion regarding the existence of age-associated functional
decline in approximately 20% of the people with Down syn-
drome aged 50 to 71 years, in short-term memory, speech,
practical skills, activity, and general interests.

Cross-sectional studies are of course limited in their ability
to demonstrate time changes as they compare different par-
ticipants at different ages mixing together interindividual
and age-related variances. Regarding Down syndrome, the
problem is complicated by a cohort difference: i.e. younger
participants with Down syndrome have generally been the
targets of early cognitive intervention (at least in the devel-
oped countries) whereas older people with Down syndrome
have not. It could be hypothesised that early intervention
has the potential effect of upgrading development in many
individuals with Down syndrome therefore rendering the
comparisons with older cohorts of people with Down syn-
drome difficult or even invalid. A few longitudinal studies
have been conducted. Devenny, Hill, Patxot, Silverman
and Wisniewski (1992) and Burt, Loveland, Chen,

An interesting piece of research that has come to our atten-
tion may be added to the present discussion. About ten
years ago, the first author found himself in a position to
analyse the language and cognitive level of a woman with
Down syndrome, named Frangoise, presenting exceptional
language abilities for a person with Down syndrome (cf.
Rondal, 1995, for the complete report). Recently, the day-
centre where Frangoise (now aged 45) spends several days a
week requested a neuropsychological examination because
of her depressed behaviour, lack of initiative and possible
memory losses. Dr. Michel Ylieff, a neuropsychologist from
the University of Liege, who specialises in the clinical/
psychological aspects of ageing, agreed to carry out a re-
examination of some of Frangoise’s cognitive functions.
Thanks to M. Ylieft’s courtesy, we are in possession of
the confidential report summarising the results of this
examination (dated May 2000a). Comparing his data with
those of Rondal (1995), Ylieff reports a marked decline
of Frangoise’s episodic memory and ability to deal with
visuo-spatial and graphic material. Pending further neuro-
logical and neuroradiological examinations, Ylieft suggests
the possibility of localised pathology of the right cerebral
hemisphere possibly linked with incipient brain degenera-
tion. In the last case, the first clinical expression reflects less
well-developed cognitive domains, in the case of Frangoise,
spatial functions. Regarding oral language, only one label-
ling test was administered by Ylieft, (The Test de dénomi-
nation of Bachy - 36 items). It yielded a global score for
Francoise closely corresponding to the estimated typical
population mean for this test. No morphosyntactic evalu-
ation was attempted. Based on the three encounters with
Francoise needed to complete the testing and including
informal conversations with her, Ylieft’s impression (Ylieft,
2000b) was that Frangoise’s overall language was intact in
as much as could be assessed, which is also the opinion of
the staff of the day-centre attended by Frangoise. At the age
of 45, therefore, no major decline in Frangoise’s functional
language seems to be occurring, even if she may be expe-
riencing additional difficulties in her already weaker other
mental functions as a consequence of a possible accelerating
ageing or degenerative process.

Chuang, Lewis and Cherry (1995) did not observe
significant changes in the cognitive functioning of
individuals with Down syndrome aged between 27
and 55 years and 22 and 56 years in the two stud-
ies, over intervals of time ranging from 3 to 5 years.
Devenny, Silverman, Hill, Jenkins, Sersen and Wis-
niewski (1996) report only four cases of cognitive
decline in 91 individuals with Down syndrome
followed for several years beyond the age of fifty
years.

The above observations do not suggest a rapid and
marked age-related decline in cognitive and lan-
guage functioning in participants with Down syn-
drome beyond the age of 50 years, apart from the

I. Slower receptive and productive language processing.
2. Less efficient respiratory support for speech.

3. Aggravated hearing problems and reduced attention to auditory stimuli;
difficulties in perceiving low voiced and whispered speech, speech in noisy
conditions, and in communicating on the telephone.

4. Additional difficulties in linguistic analysis particularly with less frequent
and/or more complex syntactic structures.

5. Additional difficulties in planning, producing or monitoring information in
longer spoken discourse.

6. Augmented rates of dysfluencies (hesitation pauses, fillers, and
interjections).

7. Reduced word fluency.

8. Increased difficulty in oral word discrimination, and in retrieving
infrequently used common and (even more) proper nouns.

episodic occurrence of progressive dementia.

Table 4. Frequent speech and language difficulties in ageing persons
(after Rondal & Edwards, 1997).
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For those people with Down syndrome developing
Alzheimer disease, the exact pattern of language decline
has not yet been specified. In typically developing individu-
als, the language changes which are most apparent at first
are at the semantic level, particularly in the reduction of
available vocabulary and breakdown of semantic associa-
tions (Martin, 1987). Difficulty in word finding is one of
the most noticeable features of preclinical Alzheimer dis-
ease. Auditory comprehension of words also becomes defi-
cient, as does the processing of semantic complexity in
sentences and paragraphs (Hart, 1988). Additionally, the
quality of discourse, its cohesion, and, in short, the whole
pragmatics of language are gravely deteriorating (Maxim &
Bryan, 1994).

Interesting is the repeated observation that the grammati-
cal aspects of language are largely spared in the early stages
of Alzheimer disease (Appel, Kertesy, & Fishman, 1982;
Kempler, Curtiss, & Jackson, 1987; Murillo Ruiz, 1999).
Grammar is eventually degraded together with the pro-
gressive breakdown of conceptual aspects of language and
the complete collapse of pragmatic regulation (Maxim &
Bryan, 1994).

There is no logical reason why the fate of language of
people with Down syndrome and Alzheimer disease should
be any different from that of people who do not have Down
syndrome. Accordingly, predicted language profiles associ-
ated with individuals with Alzheimer disease and Down
syndrome in the first stages of the disease would be char-
acterised by major dissociations between morphosyntax,
on the one hand, and language semantic and pragmatic
aspects, on the other hand. The former aspects are under-
developed in typical individuals with Down syndrome and
they would be little affected as a direct result of subclinical
Alzheimer disease. The latter language aspects will be
found to be deteriorating to a varying extent between
people with Down syndrome.

There seems to exist a susceptibility in individuals with
Down syndrome for ageing (biologically as well as psycho-
logically) one or two decades in advance of a control popu-
lation (Vicari, Nocentini, & Caltagirone, 1994). The exact
causes for this decline are not known. The same decline as
in healthy older people without learning disabilities could
be the same as in people with Down syndrome but occur-
ring earlier in life. Regarding language, frequent speech
and language problems encountered in later life by individ-
uals from the typical population are listed in Table 4. It is
possible that for individuals with Down syndrome the effect
of ageing (as well as that of subclinical Alzheimer disease)
would be particularly clear at first in those areas already of
greater weakness (individually or syndromically).

Language maintenance

Language therapy, or better language maintenance, with
the elderly from the wider population (e.g. Maxim &
Bryan, 1994) could be adapted for ageing individuals with
Down syndrome. It could help to reduce their processing
difficulties. Also the social environments of ageing people

with learning disabilities should be organised to take the
language limitations of these people more into account (e.g.
speaking more slowly and loudly, using shorter and sim-
pler utterances, reducing the effects of background noise,
allowing additional time for processing incoming language
and responding, arranging settings, seatings, lighting, to
encourage social proximity and communication rather than
to limit it, etc.).

Speech and language therapy for elderly people with learn-
ing disabilities is a slowly developing speciality which
certainly requires the evaluation of its effectiveness and
probably more specific training. The cost of providing mon-
itoring, continued support, and maintenance training for
elderly people with learning disabilities is no doubt sig-
nificant. However, such programs would certainly prove
cost-effective in terms of keeping people with learning dis-
abilities better functioning for longer periods of time and
therefore saving on the cost of institutional care, as well
as markedly reducing psychological stress in families and
carers.

In conclusion, it is not enough for advanced societies to
integrate individuals with learning disabilities better and
more openly into their open fabric. More systematic efforts
ought to be directed to setting the contexts permitting
these persons to enjoy fuller and more rewarding lifestyles
during the later part of their lives.
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