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Background: The burden of stress that the human body endures during critical periods of development is
postulated as having implications in the development of later life mental health and physical illnesses.!
Risks from early life developmental adversity are linked to later life illnesses and diseases of the
cardiovascular and endocrine systems, as well as mental health illness.*® An early life stress experience
that often receives inadequate attention yet may be of considerable later life consequence is the caregiving
environment of the neonatal intensive care unit (NICU). While NICU care is often lifesaving, the
intensity and chronicity of these experiences are evolutionarily unexpected and occur during a period of
developmental vulnerability. Stress exposure from necessary care in the neonatal intensive care unit
(NICU) can have profound effects on infant brain development. Interpreting neurodevelopmental effects
from adverse early life experiences in the NICU can be challenging.

Research Objectives: The purpose of this study was to explore whether established term infant
neurobehavioral profiles may be used to characterize a preterm NICU infant cohort. The potential of
longitudinal NICU stress exposure to further discriminate profiles was also examined.

Methods: A sample of 41 preterm NICU infants were analyzed for stress exposure and
neurodevelopmental functioning. The sample of preterm infants analyzed in this study were previously
described in the primary study.'® Briefly, the primary study explored the relationships between
neurodevelopmental outcomes at NICU discharge, FKBP5 genotype and NICU stress exposure. An
established algorithm was applied to investigate membership of preterm infants at near term age within 3
neurobehavioral profiles. Total 21-day and weekly average stress were also examined and found to be
correlated to infant neurobehavioral profiles.

Descriptive demographic data and stress data were analyzed using IBM© SPSS® Statistics, version 22.0.
The NNNS neurobehavioral profiles were analyzed using the algorithm in R statistical software.!!
Finally, multivariate analysis was used to discriminate the probability of NISS stress scores by week
(week 1, week 2, week 3) to predict if the preterm profiles were similar to the healthy infant profiles.

Results: There were significant differences in the distribution of membership within the developmental
profiles between preterm infants and healthy full-term infants. An interaction was found between the
membership with the three profiles and time within mean range of stress value. Using Pearson Chi-
Square test, there was a statistically significant difference (p = 0.02) in the distribution of neurobehavioral
profiles between the sample of preterm NICU infants and the comparison to the healthy full-term infant
sample from the Sucharew study*?.

While statistically significant results were not detected (p = 0.11) for preterm infants in the mean value
for 21 days of stress across the three profiles (see Table 3), the mean stress score was lowest for the
preterm infants categorized into Profile 1 (social/easy-going) and the highest mean stress scores for
infants categorized into Profile 2 (hypotonic). There was a statistically significant interaction (p = 0.03)
between the 3 neurobehavioral profiles and the mean value of weekly average stress.
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Conclusions: Preterm infants neurobehavioral functioning may be classified with these
neurodevelopmental profiles to better understand the influence of early life experiences. Interestingly, the
comparison of preterm profiles to Sucharew et al. term profiles, demonstrate a reversed yet near exact
matched percentage of Profile 1 (easy-going) and Profile 2 (hypotonic), while the Profile 3 (difficult)
percentage remains consistent between the two groups. Stress exposure in the NICU has the potential to
discriminate NNNS profile membership.
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