Even Moderate Visual Stimuli Leads to Behavioural Responses

in Term and Preterm Infants
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Introduction

Very preterm infants (VPI) are exposed to atypical visual stimuli
in the hospital. Their visual system was shown to be mature
enough to allow them to physiologically react to ecological visual
stimuli in the NICU from 28 weeks post-menstrual age (PMA).!
These stimuli have also been shown to induce sleep disruption.?
However, little is known about their behavioural responses to
light level changes of different amplitudes, encountered in the
hospital environment.

Aims

We aimed to evaluate the behavioural responses of VPIs to light
level changes of different intensities. Our goal was also to follow
longitudinally the development of these responses in VPIs until

term corrected age and to compare them to the responses of full-
term newborn infants.

Methods

We included 25 term newborn infants and 26 VPIs at Stras-
bourg University Hospital (France) from September 2016 to
June 2017. The VPIs were studied at three distinct PMA: 32, 36
and 40 weeks PMA. Infants were recorded during sleep when
they were lying on their back, in a nest. Three different light
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stimulations (34, 100 and 300 lux above basal light level) were
presented in a random order for a duration of 5 seconds. Video
recordings were centred on the infant's face to appreciate their
behavioural responses assessed by the NFCS (Neonatal Facial
Coding System) score, reduced to four items, in 10 seconds ep-
ochs.? The maximum NFCS score over the period of 60 seconds
post stimulation was retained and was compared to the NFCS
score determined during the 10 seconds preceding the stimula-
tion (T test).

Results/Findings

We observed a significant increase in the mean NFCS scores
from the pre-stimulation period to the post-stimulation period,
represented by the mean of maximal scores of post stimulation
periods. This was noted regardless of the intensity of stimula-
tion and whatever the PMA (all, p<0.05). In preterm infants at
40 weeks PMA, means NFCS score were significantly higher

at 100 lux (T ¢e) = 2.9, p = 0.006) and at 300 lux (T e = 2.8,

p = 0.009) compared with those following 34 lux stimulations:
respectively 1.6 (+/- 1.0) and 1.6 (+/- 1.1) vs 0.72 (+/- 0.83) for
34 lux. We found this same difference at 32 weeks of PMA. The
average NFCS score to 34 lux stimuli was 1.2 +/- 0.9 versus 1.8
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+/- 0.9 at 100 lux (T e = 2.3, p = 0.02) or 1.9 +/- 0.9 to 300 lux
(Ten =2.3, p=0.02). The mean NFCS score was significantly
higher at 32 compared to 36 weeks PMA for a 100 lux light
stimulation: 1.9 (+/- 0.8) vs 1 (+/- 1.1) (T w0 = 2.8, p = 0.04)).
Similar results were observed for a 300 lux light stimulation: 1.9
(+/- 0.9) versus 1.2 (+/- 1.2) (T 4» =2.0; p = 0.05). The main

results are summarized in Figure 1.

Conclusion

Even low-intensity visual stimulation leads to behavioural re-
sponses, measurable through scales evaluating pain and discom-
fort. This was present in all subgroups of infants, regardless of
the level of immaturity of the newborn infants. The level of light
stimulation and gestational age appeared to be the main determi-

nants of the intensity of discomfort. All these results have clinical
implications and support the need for better attention to light
level changes during the hospital stay.*
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FIGURE 1. Variation in NFCS score by population and intensity
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Mean NFCS scores during pre-stimulation periods are represented in blue and during post-stimulation periods in red.
The vertical bars represent the standard deviation. *p <0.05, Student's T test

Developmental Observer « 2019 « 15





