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Background
§ McArthur-Bates Communicative Development Inventories short forms 

(CDI SFs) widely used to assess language skills in both toddlers and 
infants

§ CDI adapted to more than 60 languages
Short forms: 
à Easier to apply in research, educational and clinical settings
à SFs’ and LFs comparable reliability

§ CDI SF adapted to European Portuguese (EP); norming study with 
monolingual children published.
• SFI – 8 – 18 months (90 vocabulary items) 
• SFII – 16 – 30 months (99 vocabulary items + 1 word combination)

Fenson et al. (1993; 2007), Jackson-Maldonado et al. (2013), Frota et al. (2016)
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Background
§ EP-CDI SFs :

üOne page questionnaire

Frota et al., 2016

üEasy to fill
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Background
§ EP-CDI SF - Normative Study

Main findings:
• Comprehension precedes production
• Steady vocabulary increase with age; more so after 24 months
• Production shows a ceiling effect at 27 months (~ American 

English, Spanish and Galician)
• Correlation between expressive vocabulary and word 

combinations
• Gender differences, girls > boys - advantage throughout all age 

groups

Frota et al. (2016)
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Background

§ Language development in Down Syndrome 
(DS)
• Most individuals with DS show language 

and speech deficits
. delayed vocabulary growth
. late emergence of two-word u=erances 
(Abbeduto et al. 2007; Roberts et al. 2007; Iverson 
Longobardi & Casselli 2003; Galeote et al. 2013; Deckers
2016)

Expresso
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Background

§ Vocabulary growth and syntactic development in DS
• High correlation between size of vocabulary and syntactic 

development in  (Vicari et al. 2000, Zampini and D’Odorico 2011) 

• Lexical development precedes grammatical development 
(Galeote et al. 2013) 

§ Very few studies on early language
à Even those that look at early stages, tend to not include children 
below 2 years old (or 3 years when mental age is matched) (Deckers 2016; 
Galeote et al. 2013; but Berglund et al. (2001)

§ DS language development has been investigated in few 
languages; no studies for Portuguese
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§ Data collection: DS
• Questionnaires filled by the caregiver when/before 

children visited the Baby Lab for other studies
• Collaboration with Down syndrome parents’ and friends’ 

associations (Diferenças)
§ Inclusion criteria – DS
• Medical diagnosis of Trisomy 21
• No/mild hearing loss (audiometrical assessment)
• Monolingual families
• Between 8-30 months



Method
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§ Data collec2on: other groups
• Infants and toddlers Typically Developing monolinguals (TD) 

(N=836), At Risk (AR) =82, and Bilingual TD
• In this presenta)on we will compare the results of DS with TD 

and AR
à TD inclusion criteria: Frota et al. (2016)
à AR inclusion criteria:

. Familial risk for neurodevelopmental disorders (LD, ASD, SCD) 

. Premature birth (< 37 weeks)

. Low birth weight (< 2500 g)

. Late talkers (< 10th percenYle in the CDI before/at 24 months
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Table 2 - Data distribution by age, SFII

Table 1 - Data distribuFon by age, SFI

§ SFI - 19 Infants

§ SFII - 23 Toddlers

9

CDI SFI
Month Total

8,9 months 7
10, 11 months 2
12, 13 months 4
14, 15, 16 months 3
17, 18 months 3
Total 19

CDI SFII
Month Total

16, 17, 18 months 4
19, 20 months 5
21, 22 months 3
23, 24 months 5
25, 26, 27 months 3
28, 29, 30 months 3
Total 23
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§ EP-CDI: SD

Figure 1. Participant distribution by parent employment 
status (infant short form, EP-CDI SFI).

Figure 2. Participant distribution by parent employment 
status (toddler short form, EP-CDI SFII).

Parental Employment 
Status

CDI-I CDI-II
N(19) % N(23) %

Highly Qualified 7 37% 11 48%
Medium Qualified 7 37% 9 39%

Low Qualified and Workers 1 5% 0 0%
Unemployed 4 21% 3 13%
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Figure 3. Words understood as a function of age (months) and 
percentile level. Fitted score (infant short form, EP-CDI SFI).

§ EP-CDI SFI results for DS - Comprehension
• At 17-18 months DS are reported to understand 14 words on average
• Comprehension increases very little with age; difference not 

significant (8-12 vs 13-18: t(17)=-1.641, p=0.119)

TD
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§ EP-CDI SFI results for DS - Production
• The first words start appearing only at 16-18 months  (2 words on 

average)
• Small but significant improvement with age for production (8-12 vs 13-18: 

t(6.505)=-3.261, p=0.015)

Figure 4. Words produced as a function of age (months) and 
percentile level. Fitted score (infant short form, EP-CDI SFI).

TD
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§ EP-CDI SFI results for TD and DS – Comprehension and Produc<on 
• DS show delayed and slower development; less steep growth curves
à At 17-18 months: 

DS understand 14 words vs 55 words in TD
DS start producing the first words, while TD are already producing 22 words

Figure 5. Words produced and understood as a function of age 
(months) and TD (Typical Development) vs. DS (Down 

Syndrome). Median score (50th percentile) (infant short form, 
EP-CDI SFI).

• DS differ significantly  from TD in 
comprehension; difference due to the 
older group (shallower development in 
DS)

• In production, DS performed 
significantly lower than TD in both age 
groups

C

P
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§ EP-CDI SFI results for TD, At Risk (AR) and DS - Comprehension
• AR and DS do not differ significantly for comprehension (F(1,50)=0.164, p=0.687) 

in both age groups (8-12, AR vs. DS: U=99,000, p=0.131; 13-18, AR vs. DS: U=37,000, p=0.892) 

Figure 6. Words understood as a function of age (months) 
and TD vs. AR (At Risk) vs. DS. Median score (50th 

percentile). (toddler short form, EP-CDI SFI)

Post Hoc
DS vs. AR: p=1.000
TD vs. AR: p<0.001
TD vs. DS: p=0.010

• AR and DS differ 
significantly from TD 
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§ EP-CDI SFI results for TD, AR and DS - Production
• AR and DS do not differ significantly for production (F(1,50)=0.006, p=0.936)

in both age groups (8-12: AR vs. DS: U=113,000, p=0.259; 13-18: AR vs. DS: U=34,500, p=0.717)

Figure 7. Words produced as a function of age (months) and 
TD vs. AR (At Risk) vs. DS. Median score (50th percentile). 

(toddler short form, EP-CDI SFI)

Post Hoc
DS vs. AR: p=1.000
TD vs. AR: p<0.001
TD vs. DS: p=0.005

• AR and DS differ 
significantly from TD 
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§ EP-CDI SFII results for DS - Production
• Significant development in production (F(2,21)=7.042, p=0.005)

à Especially when the last age group is compared with the younger one (16-20 vs. 26-30 
p=0.006)

Figure 8. Words produced as a function of age (months) and 
percentile level. Fitted score (infant short form, EP-CDI SFII).

TD
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§ EP-CDI SFII results for DS and TD - ProducFon
• DS strongly underperform compared to the TD;

difference very significant (F(2,447)=12.856, p<0.001)

• SYll small vocabulary in DS at 28-30 months produce (10 Words), 
while TD already show a ceiling effect by this age

Figure 9. Words produced as a function of age (months) and TD vs. 
DS. Median score (50th percentile) (infant short form, EP-CDI SFII).
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§ EP-CDI SFII results for TD, AR, DS - Production
• AR differ significantly from DS (F(1,67)=8.932, p=0.004)

• All groups differ significantly (F(2, 493)=40.721, p<0.001 )

Figure 10. Words produced as a function of age (months) 
and TD vs. AR vs. DS. Median score (50th percentile) 

(infant short form, EP-CDI SFII)

Post Hoc
DS vs. AR: p=0.001
TD vs. AR: p<0.001
TD vs. DS: p<0.001
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§ EP-CDI SFII results for DS - word combination
• At 28-30 months DS have almost no word combinations
• Effect of age only seen in the comparison between early and late periods (16-20 vs 

21-25 months)

Figure 11. Words produced as a function of age (months). Median 
score (50th percentile) (infant short form, EP-CDI SFII).

TD
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§ EP-CDI SFII results for DS and TD - word combination
• DS strongly delayed compared to the TD: at 28-30 months DS are not yet 

combining words, unlike TD, who already combine words by 16-18 months 
and show steep increase after 24 months

• The two groups differ significantly (F(1,447)=12.531, p<0.001)

Figure 12. Words produced as a function of age (months) and DS vs. 
TD. Median score (50th percentile) (infant short form, EP-CDI SFII).

in all age groups
16-20 – TD vs. DS – U=308.00, p=0.019

21-25 – TD vs. DS - U=301.00, P=0.001

26-30 – TD vs. DS - U=75.00, p=0.002



§ EP-CDI SFII results for TD, AR and DS  - word combination
• Significant difference between AR and DS in word combination emerges  

after 24 months
• TD, AR and DS groups differ significantly

Results
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Figure 13. Proportion of children combining words 'often', as a 
function of age (months) and TD vs. AR vs. DS (Fitted data) (infant 

short form, EP-CDI SFII)

Post Hoc
DS vs. AR: p=0.012
TD vs. AR: p<0.001
TD vs. DS: p<0.001



Discussion
§ DS show delayed comprehension and production
§ Despite slow, there is a developmental curve, especially 

observable in production and in particular after 24 months
§ By the end of the period under observation (28-30 mo) 
• DS still show very reduced vocabulary 
• DS still do not combine words

§ While AR and DS do not differ until 17-18 months in number of 
words understood and produced, unlike DS, AR show great 
vocabulary growth after 18 months (though much less than TD)

§ By 24 months, AR and DS also differ in the ability to combine 
words

22



Discussion
§ There seems to be an association between vocabulary size and 

combination of first words:
. at the end of the period under observation, DS produce only 10 
words and show virtually no word combination 
. AR start combining words after 24 months; at this age they 
produce a bit more than 20 words
. when TD produce 20 words (16-18 months), they are already 

combining words
à In line with the hypothesis that a critical mass of words is required in 

the child vocabulary for the emergence of word combination (Bates and 
Goodman 1999; Galeote et al. 2013) 

§ No signs of a difference in the path of development; just delay

23



Final remarks
§ EP-CDI is a useful tool to assess relevant aspects of DS 

language development, allowing straightforward comparisons 
with TD

§ The results referring to the lexical size and first word 
combinations suggest that EP-CDI may be useful for 
predicting language later outcomes, not only for TD (Frota et 
al. 2016), but also for AR and DS

§ Work planned: 
. Analyse data from later stages in DS (and AR)
. Investigate further correlations between vocabulary growth 
and other areas of language development 

24
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