LISB[]A lETRAS
UNI¥ELR§BDUADE I_ISBOA

[PORTO < como, e.

NNNNNNNN
FACULDADE DE PSICOLOGIA o LUSOFONA
DO PORTO

CLUL 28t Annual World Congress on Learning
Disabilities, September 4-5, 202(

Lisbon Baby Lab

E DE CIENCIAS DA EDUCAGAO
UNIVERSIDADE DO PORTO

Early language and communicative development prc
Down Syndrome and in children at risk for language
impairments

Marina Vigario!, Marisa Filipe?, Catia Severino!, Nuno Paulino!,
Ricardo Sousa! & Sénia Frotal

ILisbon Baby Lab, Center of Linguistics, University of Lisbon, Portugal

2Univ. Luséfona do Porto & Center for Psychology, Univ. of Porto leurnin
mvieario@campus.ul.pt Disabilities
WORLDWIDE

/ Llalbl Fundagio UNIVERSIDADE LETRAS
m F I bz (i I.ISBI]A DE LISBOA LISBOA
e a Tecnologia



. Learnin
Introduction Disubilitigs

WORLDWIDE™

Early identification of impairments

= The development of language and communication abilities is critical to meet the
needs and challenges of inclusive societies

= Low language abilities at the age of 4 tend to persist through childhood and
adulthood and are linked to academic, social-emotional, behavioral and psychosocial
functioning difficulties (e.g. McKean et al., 2017; Law et al., 2012; Reilly et al., 2014)

= Early identification of risk for language and communication impairments is vital to
foster early intervention and diagnosis, improve language outcomes and minimize
socioeconomic, health and educational impacts (e.g., Szartman et al., 2016; Paquette et al., 2015)
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Early identification of impairments

It is known that language deficits occur in a variety of neurodevelopmental disorders, as in
intellectual disabilities, language disorder (LD), or autism spectrum disorder (ASD) , as well as
in at risk groups (due to familial risk or other risk factors). However, little is known about early
language abilities and their development in these groups of children.

Down Syndrome (DS) is the most common genetic cause of intellectual disability (e.g., Abbeduto
et al., 2007; D’Souza et al., 2017)

Familial risk for LD and ASD increases their prevalences between 20 and 70% (Stanton-Chapman et
al., 2002); Other high risk groups are preterm and low birth weight children, with a prevalence
of 6-11% in Europe. It is estimated that ~50% will have language disabilities that may not be
identified until school age (Sansavini et al., 2010; Adams-Chapman et al., 2015)
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Current study

= Trace the language and communicative development profiles in infants/toddlers
with Down Syndrome (DS) and at-risk for language impairment (HR) during the first
years of life, and compare them to Low risk infants/toddlers

Two language and communication assessment and screening tools: the CSBS-DP
infant-toddler Checklist and the MacArthur-Bates CDI Short forms

= Goals

= Define early markers of (risk for) language and communication impairments

= |dentify differences in early language and communicative development profiles
across groups
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Tools to measure communicative development

CSBS DP Infant-Toddler Checklist Adaptacio para o Portugués Europeu

asBsbP

Nome da crianga: Idade: Sexo: MO /F O
Data de nascimento: _ Datade hoje: [ ___/______

0 parto foi prematuro? De quantas semanas nasceu o bebé’

Preenchido por: Parentesco com a crianga:

. . .
I n fa n t_ I 0 d d I e r ' h e C kl I St ‘ O m m u n I Ca tl O n a n d Instrucaes para cuidadores: Esic questiondrio foi construido para identificar diferentcs. aspectos do descnvolvimento dos bebés. Muitos dos

comportamentos que a crianga desenvolve antes de falar podem indicar se ela vird ou no a ter dificuldade na aprendizagem da fala. Este questiondrio

deve ser preenchido por um cuidador com bebés entre 0s 6 ¢ os 24 meses de idade de modo a identificar se h ou no necessidade de proceder a uma
4o mais detalhada. O cuidador que preenche o questiondrio deverd ser um dos pais ou uma pessoa com contacto didri m a cri or
favor, para cada item, escolha a opgdo que melhor descreve o comportamento da crianga. Em caso de divida, escolha a opgdo mais proxima de
acordo com a sua experiéncia. Note que nio é esperado que criancas com a mesma idade da sua apresentem necessariamente todos 0s

. . .

Symbolic Behavior Scales Developmental Profile
Emogdes e Olhar

1. Sabe quando a sua crianga et feliz e quando esta triste? DAinda ndo UAs vezes [IMuitas vezes

2. Quando a sua crianca brinca com brinquedos, ela olha para si para ver se estd observi-la?  DAindando DAs vezes OMuitas vezes

.
‘ S B S - D P W et h er b & P rizan t 2 O O 2 2 OO 3 3. A sua crianga sorri ou ri quando olha para si? O Ainda o DiAs vezes DMuitas veres
) ) ) 4. Quando vocé olha e aponta para um brinquedo que se encontra na sala, a sua crianga olha

para esse brinquedo? OAinda ndo UAs vezes [Muitas vezes
— Ic —

(qo] 5. A sua crianga mostra- lhe se precisa de ajuda ou quer um objecto que no consegue
® — alcangar? DAinda ndo CAs vezes OMuitas vezes
U 6. Quando ndo esta a prestar atengdo a sua crianga, ela tenta chamar a sua atengio? DAinda ndo CAs vezes [JMuitas vezes
7. A sua crianga faz coisas sO para o/a fazer rir? DAinda ndo OAs vezes OMuitas vezes

. O 8. A sua crianga tenta que vocé repare em objectos interessantes — apenas para que olhe para
D eve I o m e n ta I S c re e n I n to o I (] (9p) cles, e ndo para conseguir que vocé faa alguma coisa com eles? DAinda nfio DAs vezes OMuitas vezes
p g . [ Gestos

9. A sua crianga pega em objetos e da-lhos? DAinda ndo UAs vezes Muitas vezes
10. A sua crianga mostra-lhe objectos sem lhos dar? DAinda ndo OAs vezes OMuitas vezes

. . .
- 2 4 m It I e-C h olice te ms. answere d b aren t S 11, A sua crianga acena com  m para cumprimentar a5 pessoas? D Ainds nie Die veses, Diiosveres
u I p I I ’ W y p 12. A sua crianga aponta para objetos? DAindando As vezes [Muitas vezes

13. A sua crianga movimenta a cabega para dizer que sim? DAinda ndo OAs vezes [Muitas vezes

. . . . [Sons
- S S e S S e S S O C I a I CO u n I C a t I O n I a n u a e a n d S b 0 I I C 14. A sua crianca usa sons ou palavras para chamar a atengao ou pedir ajuda? DAinda ndo UAs vezes Muitas vezes
A I I I I I l ) I I I 15. A sua crianga combina sons como, por exemplo, «d, tata, dd, ma, mama, bada? DAindando [JAs vezes [Muitas vezes

16. Aproximadamente, quantos dos sons correspondentes ds consoantes seguintes

= crianca utiliza: ta, da, pa, ma, na, ba, ca, cha, sa, la ? ONenhum [11-2 (13-4 05-8 (Mais de 8

functioning based on 7 language predictors: |
. 17. Aproximadamente quantas palavras diferentes a sua crianga usa com significado que ONenhuma 01-3 04-10 O11-30

vocé consegue reconhecer (por exemplo, dda para dgua, ao para cio, bobé para bola)? [Mais de 30
18. A sua crianga combina duas palavras (por exemplo, d bola, mama da, mais papa)? DAinda ndo [JAs vezes (Muitas vezes

Social - Emotion and eyegaze, Communication, Gestures e, ,—,—————

20. Cerea de quantas palavras ou expressdes diferentes ¢ que a sua crianga compreende sem

ajuda de gestos? Por exemplo, se disser “onde esti o teu pé?”, ‘onde estd 0 cdo? “dé-mea  DNeshuma 013 04-10 01130
S eec h — S oun d S WO rd S bola’,*vemn e, & sua erianca responde de forma apropriada. OMas de 30
) ['Uso de objectos
"™ 2. A sua crianca mostra interesse cm brincar com varios objectos diferentes? [Ainda ndo As vezes OMuitas vezes

22. Cerca de quantos dos seguintes objectos a sua crianga ¢ capaz e usar de forma

. . .
S m b O I I C — U n d e r St a n d I n O b e Ct u S e apropriada: biberdo, copo, tijela, colher, pente ou escova, escova de dentes, toalha, bola,
’ carrinho de brincar, telefone de brincar? ONenhum (J1-2 003-4 05-8 OMais de 8

23. Quantos cubos (ou argolas) a sua crianga consegue colocar uns em cima dos outros? ONenhum 002 [03-4 IS ou mais
24. A sua crianca brinca ao *faz de conta” com brinquedos (por exemplo, finge que d4 de

] - ~ N
comer a um urso de peluche, pde uma boneca a dormir, pde um animal dentro de um carr0)? DAinda ndo As vezes UMuitas vezes
[ Tem alguma 40 em relagdo a0 i da sua crianga? _ [Sim __N@o__Se sim, descreva-a nas costas da folha_|
CSBS DP™ ddler Checklist from and CSBS. do bebé das Escalas de Ce =
Developmental Profiler (CSBS DP™), Prizant & Wetherby. © 2002 and Portuguese Comportamento Simbolico ™ (CSBS DP™), Prizant & Wetherby. © 2002 ¢ Tradus
translation © 2014-2016 Paul H. Brookes Publishing Co. Inc. Translated by permission  Portuguesa © 2014-2016 Paul H. Brookes Publishing Co, Inc. Tradugao autorizada a
granted to the EBELa project’s team (EXCL/MHC-LIN/0688/2012). equipa do Projecto EBELa (EXCL/MHC-LIN/0688/2012).

EP version of the CSBS-DP (Frota et al. 2014-2016) L 2:2 MONEAS
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Tools to measure communicative development

CDI para o Portugués Europeu — Forma reduzida: Nivel |

MacArthur Bates Communicative Development R
Inventory (CDI) short forms (Fenson et al., 2000) e B —

One of the best-known and widely used parental e I I

reports to assess early development of language skills: ,m:: S e

- CDI-I (8 to 18 months), 99 items e
vocabulary comprehension and production — “:

- CDI-II (16-30 months), 100 items e ——
vocabulary production, complex word ”;, '“’" h;}-
formation, word combinations ——— "zm E——

http://labfon.letras.ulisboa.pt/babylab/pt/CDI/ S
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Participants

Sample sizes for the current study

CSBS
CDI- *759 53 59
CDI-II *1018 95 47

LR: No known risk factors (*norming sample, Frota et al., 2016)

HR: familial risk for autism or language disorder (~38%); preterm birth ( < 37 weeks), low birth weight (<
2500 g) (~44%)

Monolingual homes; Normal hearing; Normal or corrected-to-normal vision; No history of seizures/
other medical or neurological conditions
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Procedure and Data analysis

= Participants’ caregivers completed the CDI and CSBS forms in the lab or through a
secure link (for LR, data from the respective norming studies were used)

" Linear developmental trajectories were constructed for each group

and data were analyzed by means of ANCOVA, with group (LR, HR, DS) as the fixed
factor, age as the covariate, and the CDI or CSBS raw scores as the dependent
variable.

" [Rvs. HR, LR vs. DS, HR vs. DS

= CDI-I, vocabulary comprehension and vocabulary production

= CDI-Il, vocabulary production and word combinations

= (CSBS social composite, speech composite, symbolic composite
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Effect of group variance > intercepts of the 2 groups are reliably different at the youngest age of measurement >
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CSBS - Social
‘O‘ gtSLowRisk

Overall R2 0.505 0.593 0.502 : s o Beo C LB Al
Model perform. F(3,265)=90.0, F(3,266)= F (3, 255) = 85.5, ? 0% 8 o Toms T o N P Ut = 0550

p S 0001 1289’ p g 0001 p S 0001 - 20 o0 fmm ::,y:?,szor;?;rtig;%(c‘z;dé/ o AthiDQSh: zzklzhi;;?.rinzgs:gjw
Effect of NO F(1,266)=115, F(1,255)=9.9, & . o % %8 o
grOUp p S 0.001 p = 0_002 g ¢ [}
Age effect F(1,265) = F (1, 266) = F (1, 255) = N °

260.8, p<0.001 347.8,p<0.001 231.5,p<0.001
Group*Age F(1,265)=4.2, NO F (1, 255) = 4.8,

p = 0.041 p =0.03 0

Age in months

Effect of group variance > intercepts of the 2 groups are reliably different at the youngest age of measurement
(different developmental onsets)
Significant group*age > the groups have different paces and/or developmental trajectories
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A S Group
12,5 ° o0 ‘ 9 ,Etshigh risk
Overall R2 0.509 0.578 0.410 R P gl :ov:] Ris:
" T At high ris
Model perform. F (3, 265) =917, F (3, 266) = F (3, 255) =59.0, 10,0 o-o-o 00 o@<0 —® ’J'/C_{,9//"//_(_,,-/‘// AtLoIJu;g;szk:?32 Linear = 0,621
p < 0.001 121.2,p<0.001 p<0.001 < ) @oTpelisiodend P 007 AR RS L = 0358
g ’s D Q0O M O (‘[y:2\06+103n2:’x 000 ol o
Effect of NO NO NO - ° 0w 0@ o o g e © °
Age effect F (1, 265) = F (1, 266) = F (1, 255) = Pt U B o
259.5,p<0.001 305.3,p<0.001 161.1,p<0.001 2 5
Group*Age F(1,265)=8.4, F(1,266)=13.2, NO I I
p= 0.004 P <0.001 | 5 10 15 20 25 30

Age in months

Effect of group variance > intercepts of the 2 groups are reliably different at the youngest age of measurement

(different developmental onsets)
Significant group*age > the groups have different paces and/or developmental trajectories
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CSBS - Symbolic

20 Group
O Ds
o 00 & @b o /’ O A: h(i)?: r::k
Overa” R2 0.710 0.747 0.649 > @D |0 0amd COD w/// o ///j\gsl-_ R. “
15 3 TG it S (IS aR cYo ~ At high risk
Model perform. F (3, 265) = F (3, 266) = F (3, 255) = 00 DO @ ® COE/O//ID / At LoDv\;:R'i(szk:LliR:eI;:'n:a(l;;(;,787
215.9,p<0.001 262.3,p<0.001 157.1,p<0.001 £ AL L3 7;?;“‘;:‘;;/“/ Aubigh R inear - 622
£ ° lmosoei T ©
Effect of NO NO NO & v oo % oo
rou = , / \ o o
g p v D COguD y/;/z o
Age effect F(1,265) = F(1,266) = F (1, 255) = ; Wg.%;;?oo 2 R i
639.7, p<0.001 711.6,p<0.001 438.9, p<0.001 g oo o
Group*Age NO F (1, 266) = 16.8, NO i o °
p S 0'001 5 10 15 20 25 30

Age in months

Effect of group variance > intercepts of the 2 groups are reliably different at the youngest age of measurement

(different developmental onsets)
Significant group*age > the groups have different paces and/or developmental trajectories
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CDI-I - Vocabulary comprehension
100 /"/ Group
§ooseeogegogooggacso | / O At high risk
Overall R2 0.436 0.421 0.464 | : .
Model perform. F (3, 808) = F (3,814) = F(3,108) =312, ¢ w2 s - 022
208.6, p<0.001 197.6,p<0.001 p=0.001 g ? At high sk R Linear = 0,533
Effect of NO F(1,814) = F(1,108) = 2 o
group 6954, p= 0.009 1140, p= 0.001 '2
a
Age effect F(1,808) = F(1,814) = F(1,108) = c
141.1,p<0.001 262.8,p<0.001 81.54, p<0.001
Group*Age NO F(1,814)=44.7, F(1,108)=

p < 0.001

15.37, p < 0.001

20 30 40 50

Age in months

Effect of group variance > intercepts of the 2 groups are reliably different at the youngest age of measurement
(different developmental onsets)
Significant group*age > the groups have different paces and/or developmental trajectories
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CDI-I — Vocabulary production

100 Group
() At low risk
O At high risk
Overall R2 0.441 0.441 0.370 , S
Model perform. F (3, 808) = F (3, 814) = F (3, 108) = 9 35?;:57-“5
212.3,p<0.001 213.8,p<0.001 21.12,p<0.001 g . | o3
Effect of NO F(1,814) =123, NO g P
group p=0.001 I ” 20 o9 _
o 88/ o |
Age effect F (1, 808) = F(1,814) = F(1,108) = Sk %Ll |
83.5,p<0.001 2343,p<0.001 51.64,p<0.001 i TS e, |
b
Group*Age F(1,808) = F(1,814) = F(1,108) =4.73, 0 OOSég Bfatocg.s .o
8.1, p=.004 73.99,p<0.001 p=0.032 o 2 o p -

Age in months

Effect of group variance > intercepts of the 2 groups are reliably different at the youngest age of measurement
(different developmental onsets)
Significant group*age > the groups have different paces and/or developmental trajectories
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CDI-1I - Vocabulary production

O At low risk
8 Etshigh risk
Overall R2 0.441 0.455 0.506 . ~ Atlowrisk
Model perform. F(3,1109) = F(3,1061) = F (3, 138) =47.1, e Tk o
291.9, p<0.001 295.3,p<0.001 p<0.001 o P il gir O
Effect of NO NO NO .
group 5 .
Age effect F(1,1109) = F(1,1061) = F(1,138)=92.3,
287.9,p<0.001 128.6,p<0.001 p<0.001 ?
Group*Age NO F(1,1061) = F(1,108) = 0
18.2, p<0.001  8.795, p = 0.004 - .

Age in months

Effect of group variance > intercepts of the 2 groups are reliably different at the youngest age of measurement
(different developmental onsets)
Significant group*age > the groups have different paces and/or developmental trajectories
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CDI-II - Word combination

2,0 ©0—-0000000000000000¢000 ‘op/ o o Group
/ ) At low risk

Overall R2 0.335 0.356 0.467 o5
Model perform.  F (3, 1044) = F(3,999) = F(3,135)=39.4, ¢ el 2 Lnear = 0312

175.2,p<0.001 184.2,p<0.001 p<0.001 2
Effect of NO NO NO S w0
group =
Age effect F(1,1044) = F(1,999) = F (1, 135) = g

232.2,p<0.001 88.88,p<0.001 66.64, p<0.001
Group*Age NO F(1,108) = F (1, 135) =5.68, o “,.é;ooooooooooooo s o6

1077, p= 0.001 p= 0.019 10 20 30 40 50 60

Age in months

Effect of group variance > intercepts of the 2 groups are reliably different at the youngest age of measurement
(different developmental onsets)
Significant group*age > the groups have different paces and/or developmental trajectories
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Summary & Discussion

-_m_-m_

Group interaction  Group interaction  Group interaction
CSBS So No effect Yes Yes Yes Yes No Yes Yes Yes
CSBS Sp No effect Yes Yes No effect Yes Yes No effect Yes No
CSBS Sy No effect Yes No No effect ->Yes Yes No effect - Yes No
CDI-I C No effect Yes No Yes Yes Yes Yes Yes Yes
CDI-I P No effect Yes Yes Yes Yes Yes No effect Yes Yes
CDI-lII P No effect Yes No No effect Yes Yes No effect Yes Yes
CDI-lI No effect Yes No No effect Yes Yes No effect Yes Yes

WC

Effect of group variance > different developmental onsets
Significant group*age > the groups have different paces and/or developmental trajectories
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Discussion

= Early markers of (risk for) language and communication impairments were provided by
all measures:
= Different developmental onsets for DS in social skills, vocabulary comprehension and production

= Aslower and divergent developmental curve for HR in social skills singles out this group, together
with a different developmental pace in vocabulary production (CDI) before 18 months

= Aslower development in speech skills (sounds&words) distinguishes the 2 atypical groups from LR

= Both tools proved to be useful in detecting early signs of impairment and in
characterizing relative strengths and weaknesses in communicative development

across different atypical groups

= As they are easy to apply, they can be used in routine screening of language and
communication development from 6-8 months of age, and help to promote early
intervention and diagnosis, improve language outcomes and minimize socioeconomic,
health and educational impacts
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