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Fig. 1 Factors influencing the language development of
preterm infants
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Abstract Preterm infants, born before 37 weeks of gestation, represent a significant portion of newborns
globally, many of whom experiencing long-term neurodevelopmental disorders. Language development anomalies
are common among preterm infants, often leading to deficits in vocabulary, grammar, phonetics, and semantics,
which can persist into adolescence and adulthood. Given these complexities, these developmental challenges
necessitate a deeper understanding of the influencing factors and the importance of early intervention. Biological
factors such as the degree of prematurity, birth weight, and gender significantly impact language development.
Specifically, shorter gestational age and lower birth weight are associated with language difficulties, manifesting
in restricted vocabulary, syntax, and grammatical complexity. In addition, the severity of neonatal illnesses,
including intracranial hemorrhage, hypoxic-ischemic encephalopathy, and bronchopulmonary dysplasia, critically
impact cognitive and language development. Equally important, sensory systems, particularly vision and hearing,
are also crucial for language acquisition, for example, retinopathy of prematurity (ROP) may increase the risk of
language disorders. Environmental factors also play a vital role in language development of preterm infants. The
environment within neonatal intensive care units (NICU), while important for the survival of preterm infants, can
inadvertently impose sensory challenges, thereby influencing neurodevelopmental outcomes, including language
skills. Beyond the NICU environment, the domestic setting and familial interactions emerge as crucial

determinants. Variables such as the parental educational background and socioeconomic status substantially
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influence the extent and quality of language exposure, thus shaping the linguistic development of preterm infants.
Addressing these challenges requires comprehensive early intervention strategies. This includes deploying a range
of early evaluation tools, encompassing standardized language development scales and observational techniques,
to promptly identify infants at risk of language delays. Recent advances in non-invasive brain imaging techniques,
such as event-related potentials and functional magnetic resonance imaging (MRI), have opened new horizons in
early detection and intervention planning, providing critical insights into the neurodevelopmental status of these
infants. Intervention strategies are diverse and integrate physiological and neurological approaches, environmental
modifications, and family-centric practices. Physiologically, addressing sensory impairments and nutritional needs
is fundamental to fostering robust language development. This involves interventions like sensory stimulation
therapies and nutritional supplements rich in essential brain-development nutrients. Additionally, environmental
optimization, particularly in NICU settings, to replicate the protective conditions of womb is crucial for enhancing
language learning. Strategies include controlled auditory and visual stimulation and implementing developmental
care models. Furthermore, family involvement is equally important. Encouraging active parental engagement and
fostering language-enriched interactions are crucial. Notably, innovative approaches such as music therapy have
shown promise in enhancing auditory processing and language skills. These interventions utilize the infant
brain’s neuroplasticity, combining auditory stimulation with social interaction, thereby enriching the
developmental environment for preterm infants. In summary, the language development in preterm infants is
shaped by an intricate interplay of biological and environmental factors, requiring a multifaceted and early
intervention approach. As our understanding evolves, the integration of medical, educational, and social services
will be critical in providing holistic support for the healthy development of these infants. Future research efforts
should aim to elucidate the underlying mechanisms of language development in preterm infants and to refine

intervention strategies to ensure more effective long-term outcomes.
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