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Early neuromotor performance and later cognition in children born
preterm
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This commentary is on the original articles by Romeo et al. and Uusitalo
et al. To view these papers visit https://doi.org/10.1111/dmcn.14768 and
https://doi.org/10.1111/dmcn.14873.

Prediction of neurodevelopmental outcomes after preterm
birth has interested neonatologists and health care workers
involved in follow-up of children born preterm for decades.
Whereas many studies demonstrate evidence regarding pre-
diction of childhood outcomes in the motor domain, predic-
tion of cognitive skills lags behind. Two new studies add to
this evidence by reporting moderately strong associations
between the scores on the Hammersmith Infant Neurologi-
cal Examination (HINE) in infancy and cognition later
on.1,2 It is interesting that they report similar results, with
the associations remaining similarly strong after excluding
children with cerebral palsy (CP) from their analyses. The
findings in both studies are robust and include the complete
range of preterm birth. They encompass the HINE per-
formed at 3 to 12 months1 and at 24 months,2 with cognitive
development measured at 2 years1 and 11 years2 respectively.

The associations found have also been demonstrated in
several studies regarding the predictive value of General
Movement Assessment (GMA) for later cognition.3 Both
HINE and GMA have good predictive value for CP, but
associations with cognition are only moderately strong. Both
instruments thus enable us to identify risk of cognitive delay
at group level, but there is considerable overlap of scores
between children with typical and delayed cognitive devel-
opment. This may preclude prediction on an individual
basis, as sensitivities between 3 to 12 months vary from 50%
to 80%. It would be interesting to investigate whether the
combination of GMA and HINE in young infants would
increase the predictive value for later cognition, in line with
what has been found for prediction of CP.

The connection between early findings in the motor
domain and later cognitive skills is very interesting. In

typically developing children born at term, motor develop-
ment stimulates interaction with the environment, resulting
in advancing development of various cognitive skills, by cre-
ating new learning opportunities.4 Studies in children born
preterm are scarce, but we can extrapolate from these find-
ings. Although perinatal adverse events may disrupt neuronal
structures and connections in the developing brain, affecting
both motor and cognitive brain areas, an alternative hypoth-
esis is that certain specific movements and postural patterns
during infancy are required for the infant to develop cogni-
tive skills. If these patterns are atypical, abnormal, or absent,
cognitive development will be impaired, because of disrup-
tions of brain areas involved in motor skills, rather than cog-
nition.4 This could also explain the lack of clear association
between magnetic resonance imaging findings and later cog-
nition in children born preterm.

The cause of the coocurring motor and cognitive delay
could be different between children born early preterm
and moderate-to-late preterm. With advancing gestational
age, the disruptions of brain development are less severe,
but the associations are still moderately strong.1 In line
with this, it has been reported that, in children born mod-
erate-to-late preterm, earlier attainment of walking is asso-
ciated with good problem-solving skills at 4 years.5 But
even in children born very preterm, cognitive development
may be based on acquiring early motor skills. In the study
by Uusitalo et al., the HINE (at 2y) and cognitive scores
(at 11y) were associated 9 years apart, whilst this associa-
tion was not found for impaired motor outcomes such as
developmental coordination disorder.2

The findings in both studies have important clinical
implications. Lower scores on the HINE may identify chil-
dren born preterm at risk for cognitive delay, enabling
interventions aimed at improving later cognition to start
earlier than at present. It is tempting to conceive interven-
tions that improve certain movements and postures because
these were the items of the HINE that were associated
most strongly with attainment of cognitive skills. Whether
this indeed improves cognition in children born preterm
should be the subject of future longitudinal studies.
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