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SM2 - Differences in communicative-pragmatics between children with cochlear implants and TA peers, excluding participants with linguistic deficits

Linguistic skills assessment - BVL Battery
The presence of language impairments was assessed with the Language Evaluation Battery (BVL 4-12; Marini et al., 2015), an assessment battery that evaluates general linguistic skills (such as phonological, lexical, semantic etc.) in children from 4 to 12 years old. For the evaluation, we used the Semantic Fluency task. The raw scores were transformed into z-scores and the cut-off score, in order to compare participants with the normative value. See Table S3 for the information on the linguistic skills of the children with CI. We run a Kolmogorov-Smirnov for the BVL – fluency task z-scores (with all the participants included), and we found that the scores are normally distributed. These data indicate that the children with CIs in our study had a variable performance on the BVL - fluency task, with children having both lower and higher scores compared with normative scores (see Table S3), rather than a performance uniformly below normative values.
To control for the role of linguistic skills impairment, we provided an additional analysis including only children with linguistic skills within the normative value, i.e., not below 2 standard deviations from the BVL – Fluency Task normative values.

Results
Communicative-pragmatic ability
The analysis revealed a significant effect of Group (χ2(1, N = 38) = 11.76, p < .001). An examination of the main effects of Group revealed that overall, children with cochlear implants performed worse than TA peers on the ABaCo as a whole (β = -.17, t = 3.43, p < .001). The analysis also showed a significant effect of Scale (χ2(4, N = 38) 
= 35.33, p < .001), indicating different levels of performance on the different scales of the ABaCo.  

Table S1. Performance at BVL – fluency task of children with CI and normative values.

	ID
	Age in months
	Gender
	Age right CI in months
	Age left CI in months
	BVL – Fluency Task 
	BVL – Fluency Task – normative values

	1
	83
	M
	14
	7
	29
	+2ds

	2
	83
	F
	15
	72
	28
	+1,5ds

	3
	84
	F
	12
	24
	NA
	NA

	4
	84
	M
	19
	17
	16
	-1ds

	5
	90
	F
	30
	38
	20
	-1ds

	6
	85
	F
	13
	13
	28
	+1,5ds

	7
	90
	M
	12
	12
	15
	-1ds

	8
	91
	F
	84
	96
	11
	-1,5ds

	9
	92
	F
	28
	17
	NA
	NA

	10
	92
	M
	18
	18
	13
	<2ds

	11
	100
	M
	10
	10
	8
	-1,5ds

	12
	105
	M
	30
	30
	34
	0ds

	13
	105
	F
	12
	12
	12
	-1ds

	14
	107
	M
	18
	29
	39
	+1,5ds

	15
	107
	F
	60
	121
	24
	-1ds

	16
	107
	M
	14
	70
	37
	+1,5ds

	17
	108
	M
	12
	12
	32
	+2ds

	18
	108
	F
	11
	19
	18
	-1,5ds

	19
	110
	F
	12
	14
	44
	+2ds

	20
	111
	F
	12
	12
	5
	-2ds

	21
	112
	M
	27
	27
	52
	+2ds

	22
	116
	F
	12
	72
	29
	NA



The interaction between Scale  Group was also significant (χ2(3, N = 38) = 14.24, p < .01). Post-hoc pairwise comparisons with Tukey correction revealed that children with CIs (all age groups pooled together) performed worse than TA peers on the paralinguistic (p < .05) and contextual scales (p < .01), while no significant differences were found on the other scales.
The interaction between Scale  Modality was also significant (χ2(3, N = 38) = 13.34, p < .01). Looking at the differences in scores on the ABaCo scales for the different modality (two levels: comprehension and production), post-hoc pairwise comparisons with Tukey correction revealed that participants at the whole group level showed a better performance in comprehension vs. production scores in linguistic (p < .01) and extralinguistic scales (p < .001), and a better performance in production vs. comprehension scores in the paralinguistic scale (p < .05). We did not find a significant interaction between Group  Modality (χ2(3, N = 38) = 0.78, p = 0.37) or Group  Scale  Modality (χ2(3, N = 38) = 0.82, p = 0.84), indicating no significant between-groups (CI and TA) differences in comprehension vs. production in the in different ABaCo scales or in the overall ABaCO performance. 
Conclusion
The results are analogous to the results of the main analysis of the manuscript (see Results section), and supports the conclusion that pragmatic performance on the ABaCo battery of children with CIs is not exclusively determined by linguistic impairments. However, future studies capable of providing a more comprehensive assessment of both basic language and pragmatic abilities of children with CIs and TA peers are needed to better clarify this aspect.





