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Abstract: In the present study, we review research published by our group on Italian-speaking late talkers (LTs) and preterm 
(PT) children, who were assessed using the Italian MacArthur-Bates Communicative Development Inventories (CDIs). Overall, 
our research confirms that the CDIs are an effective tool for identifying children with language delay and tracing different profiles 
in various areas of neurodevelopment in both populations. Using the CDIs, the predictive value of early receptive and expressive 
vocabulary size for subsequent lexical development and word combination has been documented in LTs, after accounting for 
neonatal conditions. Furthermore, data from the Italian CDIs were used to develop a direct tool (the ‘Picture Naming Game’ – 
PiNG) to assess vocabulary and serve as a lexical reference for a parent-coaching, dialogic book reading intervention aimed at 
promoting early childhood vocabulary and grammar.
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INTRODUCTION

The Italian MacArthur-Bates Communicative 
Development Inventories (CDIs) - Gestures and 
Words (G&W) and Words and Sentences (W&S) 
in Complete (CF) and Short (SF) Form (Caselli et 
al., 2015; Rinaldi et al., 2019; Rinaldi et al., 2026) 
- are widely used to investigate language and com-
munication in typically and atypically developing 
children. Here, we review research published by 
our group on Italian-speaking late talkers (LTs, 
see Table 1) and preterm children (PT, see Table 
2) using the Italian CDIs. Both these populations 
are at risk for persistent language delay and later 
language disorders, as well as difficulties in other 
neurodevelopmental areas.

Late Talkers

The term Late Talkers (LTs) refers to 18- to 
36-month-old children who are slow to develop 

expressive language in the absence of cognitive, 
neurological, socio-emotional, or sensory deficits 
(Rescorla & Dale, 2013). The incidence of LTs 
varies depending on tools, risk thresholds, and age 
of the samples (around 10-20% at 2 to 3 years of 
age). In Italy, a screening programme involving 
2685 children (average age = 30 months) estimat-
ed the incidence of LTs at 9% (n = 237), when 
the CDI:W&S SF was used and a 5th percentile 
risk threshold was considered. Of this sample, 140 
children were evaluated with a clinical assess-
ment using direct and indirect instruments (i.e., 
the CDI:W&S CF), and language delay was con-
firmed in 82% of the sample (Bello et al., 2014).  

Using the CDI:W&S SF to assess 35 LTs aged 
29 months (vocabulary size < 10th percentile), 
Bello et al. (2018) reported that 54% of partici-
pants did not combine words into sentences. In 
addition, a significant percentage did not produce 
declarative pointing or verbal imitation, nor did 
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they show comprehension for questions about 
events temporally situated in the past or future 
(decontextualised comprehension), and the words 
they produced were phonologically inaccurate. 
The low expressive vocabulary size, measured 
with the CDI:W&S SF at 29 months, was con-
firmed five months later, when direct and indirect 
tools were used for an in-depth clinical assess-
ment. In fact, when assessed with the CDI:W&S 
CF at 34 months, 89% of the LTs continued to 
show a vocabulary size that was below the 10th 
percentile, demonstrating the predictive value of 
vocabulary size at 29 months on subsequent lex-
ical development. Lexical delay was also con-
firmed using a structured vocabulary assessment 
tool (i.e., the ‘Picture Naming Game’ – PiNG; 
Bello et al., 2012), with lexical comprehension 
being better preserved than lexical production. 
Difficulties in socio-conversational and non-ver-
bal cognitive abilities also emerged. Consistent 
with other studies (e.g., Desmarais et al., 2010), 
the present study documented that, in addition to 
poor expressive vocabulary skills, some LTs may 
have difficulties in several linguistic and non-lin-
guistic domains. 

A longitudinal study with a sample of around 
500 children explored the predictive value of bi-
ological and linguistic factors such as vocabulary 
size (assessed using the CDI:W&S SF) on later 
Developmental Language Disorders (DLDs) (Ri-
naldi et al., 2023b) or Specific Learning Disorders 
(SLDs) (Rinaldi et al., 2023a). In this sample, 
11.7% received a diagnosis of DLD between the 
ages of 4 and 5 years, of whom 52% had been 
previously identified as LT at 27-32 months. In 
the same sample, 7% received a diagnosis of SLD 
at the mean age of 8.5 years, of whom 29.7% had 
been previously diagnosed with DLD. The prob-
ability of receiving a DLD diagnosis was higher 
for LTs who did not imitate words, those who had 
a vocabulary that was below the 10th percentile, 
those who did not combine words or use symbolic 
play, as well as those who had lower decontextu-
alised comprehension and a familial risk of DLD/
SLDs. The probability of receiving a SLD diagno-
sis was higher in LTs who did not imitate words, 
those who had a vocabulary below the 10th per-

centile, those who did not combine words, those 
who were male, and those who had received a di-
agnosis of DLD. 

Preterm children

Around 15 million babies are born preterm 
(PT), i.e., before 37 weeks of gestational age 
(GA), across the world each year, accounting for 
5-18% of all births. PT newborns are exposed to 
atypical biological, environmental, and socio-re-
lational constraints, which can lead to atypical 
trajectories (Sansavini, Guarini, & Caselli, 2011). 
Although developmental delays are more frequent 
among extremely preterm (EPT; GA ≤ 28 weeks) 
and very preterm (VPT; GA ≤ 32 weeks) chil-
dren, they can also occur among low-risk preterm 
(LRPT) children, i.e., those who are less immature 
when born, hospitalised for a shorter time, and do 
not have severe perinatal complications (Sansav-
ini et al., 2021). Several studies have investigated 
language and communication trajectories, as well 
as profiles in PTs using the CDIs, adjusting the 
assessment age based on weeks of prematurity in 
order to account for neurobiological maturation.

Using the CDI:G&W and CDI:W&S SFs, a 
slower acquisition in gesture/action production, 
word comprehension, and word production was 
found in VPTs than in full-terms (FTs), with an 
increasing divergence from 12 months to 18 and 
24 months (Sansavini et al., 2011). 

Regarding early predictive skills, in both EPTs 
and FTs, oral object exploration at 6 months was 
related to word comprehension at 12 months, as-
sessed with the CDI:G&W CF, whereas manual 
object exploration at 6 months was related to ges-
ture and vocal production during mother-infant 
play interaction at 12 months (Zuccarini et al., 
2018). In both VPTs and FTs, word comprehen-
sion and word production at 12 and 18 months, 
as well as gestures/actions at 18 months, as-
sessed with the CDI:G&W SF, were predictive of 
word production at 24 months, assessed with the 
CDI:W&S SF (Sansavini et al., 2011). Low rates 
of pointing observed during mother-infant play 
interaction in EPTs at 18 months acted as a mark-
er of expressive lexical delay, i.e., a vocabulary 
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size that was ≤ 10th percentile on the CDI:W&S 
CF recorded at a minimum of two time points be-
tween 18 and 36 months (Sansavini et al., 2019). 
Using the same procedure, a similar result was 
found among siblings at risk for autism spectrum 
disorder (ASD; Sansavini et al., 2019).

Expressive lexical delay was found in one-fifth 
of VPTs (Sansavini et al., 2011) and one-fourth of 
EPTs (Sansavini et al., 2015), assessed with the 
CDI:W&S SF at 24 months. Biological (i.e., male 
gender and bronchopulmonary dysplasia) and so-
cial (i.e., low maternal educational level) factors 
increased the risk of delay (Sansavini et al., 2011). 

Lexical and grammatical skills, assessed with 
the CDI:W&S CF at 30 months, fell within the 
normal range in most children in a PT sample 
(GA ≤ 33 weeks), compared to a FT sample, with 
strict relationships between these competencies 
(Sansavini et al., 2006). However, 17.8% of PTs 
showed an expressive lexical delay. Specifically, 
PTs characterised by higher immaturity and male 
sex were at risk: those who were male and had 
a birthweight ≤ 1000g had a significantly smaller 
lexical size; those who were male and had a GA < 
31 weeks had a significantly shorter mean length 
of utterance, but continued to retain the strict re-
lationship between lexical and grammatical skills.

Using the CDI:G&W and CDI:W&S SFs at 
30 months, four language profiles were found in 
LRPTs and FTs: low levels of receptive and ex-
pressive vocabulary, as well as absent or limited 
word combination and phonological accuracy 
characterised the poor profile (21%); average lev-
els of receptive, but limited expressive vocabu-
lary, incomplete sentences, and absent or limited 
phonological accuracy characterised the weak 
profile (22.5%); average levels of receptive and 
expressive vocabulary, incomplete and complete 
sentences, and partial phonological accuracy 
characterised the average profile (25%); high lev-
els of expressive vocabulary, complete sentence 
production, and complete phonological accuracy 
characterised the advanced profile (31.5%) (San-
savini et al., 2021). Expressive lexical delay was 
found in 92.8% of the poor profile, 17.8% of the 
weak profile, 2% of the average profile, and 0% 
of the advanced profile. The poor profile was as-

sociated with lower cognitive and motor scores, 
and social risk factors (i.e., having an unemployed 
mother and a father with a low level of education), 
whereas the weak profile was associated with 
lower cognitive and perception-action scores, and 
biological risk factors (i.e., low birth weight rela-
tive to gestational age).

Furthermore, when focusing on LTs, who were 
born either LRPT or FT, three language profiles - 
severe (25%), moderate (35%), and mild (40%) 
- were found (Zuccarini et al., 2023). Severe LTs, 
compared to mild LTs, showed less frequent use 
of pointing, limited verbal imitation, receptive 
vocabulary size, lexical and sentence production; 
in addition, they were characterised by lower re-
sponsiveness and assertiveness, assessed with the 
child socio-conversational skills questionnaire 
(ASCB, Bonifacio et al., 2013), and lower cogni-
tive scores, assessed with the Italian version of the 
Bayley Scales of Infant and Toddler Development 
(BSID-III, Ferri et al., 2015). Moderate LTs, com-
pared to mild LTs, showed less frequent verbal 
imitation, limited lexical and sentence production, 
and lower cognitive scores. Male sex was signifi-
cantly more represented in severe LTs, whereas 
other biological and environmental factors did not 
differ across the three profiles (Zuccarini et al., 
2023). 

CONCLUSIONS

In Italy, screening programmes to identify LTs 
have been conducted over the last 25 years using 
the CDIs (Caselli & Capirci, 2002; Rinaldi et al., 
2023a; Rinaldi et al., 2023b). The CDI:W&S SF 
has proved to be an effective screening tool for 
identifying LTs around 30 months of age, with 
language delays being confirmed by further di-
rect assessment and the CDI:W&S CF (Bello et 
al., 2014; Bello et al., 2018). Nevertheless, cau-
tion for diagnostic accuracy should be considered 
when using CDIs alone (Eriksson, 2023).

Taken together, the research revealed weak-
nesses in several linguistic and non-linguistic 
skills among LTs, with wide inter-individual vari-
ability. This variability has been documented by 
different profiles identified using the CDI:W&S 
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SF in LT samples (Bello et al., 2018), as well as in 
relation to neonatal conditions (PT vs FT; Sansa-
vini et al., 2021; Zuccarini et al., 2023). Using the 
CDIs, the predictive value of early receptive and 
expressive vocabulary size for subsequent lexical 
development and word combination has been doc-
umented in LTs (Bello et al., 2018; Rinaldi et al., 
2023a; Rinaldi et al., 2023b), while considering 
different neonatal conditions (PT vs FT, Sansavini 
et al., 2011; Sansavini et al., 2019).

Normative data from the Italian CDIs have 
been used to develop a direct tool to assess ex-
pressive and receptive lexical skills, e.g., the 
PiNG (Bello, et al., 2012). Furthermore, in a par-
ent-coaching, dialogic book reading intervention 
aimed at promoting early childhood vocabulary 
(Girolametto et al., 2017), several target words 
were selected among the words of the CDI:W&G 
CF – words that the children understood, but did 

not yet produce. The application of this interven-
tion in Italian healthcare contexts confirmed its 
feasibility in promoting lexical development (out 
of 11 LTs, 7 achieved a vocabulary size > 10th 
percentile). Furthermore, a positive significant 
association between the caregiver’s reading time 
and the number of target words learned by the 
child was evident (Bello et al., 2019). 

The effectiveness of this intervention on LTs, 
born either LRPT or FT, was assessed using the 
CDI:W&S CF. Zuccarini et al. (2020) highlighted 
that, in the intervention group, more LTs showed 
partial or full recovery of their expressive lexical 
delay and acquired the ability to produce complete 
sentences between 31 and 37 months, compared 
to the control group. Increased complete sentence 
production was observed in both LRPT and FT 
LTs, whereas a higher daily growth rate of words 
was observed only in FT LTs. 
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