Predictive factors and linguistic sub-skills in children with cochlear implants
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Introduction: Although it is clear that cochlear implantation results in generic spoken
language benefits, systematic research on specific language domains and error analyses is
lacking. Moreover, the effect of predictive factors on distinct language domains is unknown.
The present study had two goals. 1] It aimed at providing a quantitative and qualitative
comparison of the outcomes on four expressive language domains (vocabulary, morphology,
syntax and narratives) of a contemporary group of school-aged children with Cls with a
matched group of normal hearing and typically developing peers. 2] Twelve child related,
auditory and environmental factors were inventoried in order to examine their association
with language outcomes.

Methods: In this study, language outcomes of 70 children with Cls, aged 5yr to 13yr 3mo,
were compared with hearing peers. Data were obtained from four spoken language
(sub)tests: (1) the Expressive One Word Picture Vocabulary Test (EOWPVT), (2) the CELF
Word Structure (CELF-WS), (3) the CELF Formulating Sentences (CELF-FS) and (4) the Bus
Story subtest of the Renfrew Language Scales. Besides the traditional general scoring of each
language test, an error analysis was carried out.

Results: 1] Children with Cls performed significantly weaker than normal hearing peers on
every language test (p <.001). Approximately half of the Cl group was able to achieve age-
adequate language quotients higher than one standard deviation beneath the norm
(vocabulary = 57%, morphology = 52%, syntax = 45%, narratives = 47%), but about one
fourth of the group demonstrated a severe delay (more than 2SDs beneath the norm)
(vocabulary = 19%, morphology = 26%, syntax = 30%, narratives = 26%). The language
guotients of the Cl group on the vocabulary, morphology, syntax or narrative test were
similar (p > .05). Analyses of error types revealed no systematic problem areas with regard to
vocabulary skills, but a general lack of knowledge on morphological and syntactic rules and
regulations and inefficient narrative skills. 2] Logistic regression models with stepwise
backward elimination based on likelihoodratios were constructed to analyze independent
factors related to language skills when adjusting for potential confounders. Children without
additional disabilities who received early intervention, were raised with one spoken
language, and used a second cochlearimplant or contralateral hearing aid, were significantly
(p < .05) more likely to present good language skills.

Conclusion: These findings characterize the language outcomes of a new target group that
consists of children who received early diagnosis and intervention, and the majority of
whom used contralateral auditory stimulation by means of a hearing aid or second cochlear
implant. Therapeutic intervention focusing on specific weaknesses remains necessary to
optimize these children’s language development.



