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Light-dark cycle in the neonatal intensive care unit 

Chronobiology is the study of the interaction of external temporal 
signals with regular and predictable periods called “zeitgeberts”, which 
can impose their period and phase on physiological variables; The most 
important temporal signal is the light-dark cycle that projects from the 
retina to the suprachiasmatic nucleus (SCN) of the hypothalamus 
through the first retinohypothalamic tract. The SCN is considered the 
master clock of the circadian system and synchronizes it to close periods 
to 24 hours and allows the generation of an adaptive response to 
changing but predictable environmental conditions. 

Most chronobiology studies place special emphasis on light as the 
main environmental signal for the regulation and proper functioning of 
the circadian system. However, we should not ignore the importance of 
darkness as a temporal signal with the same importance as light. In such 
a way it should be considered that the most important thing for the 
circadian system is the alternation between these two signals, to keep 
circadian temporal stability in all bodily functions, so constant lighting 
conditions could be considered not proper for the circadian system. 

Currently, it is considered that the hospital environment is the most 
appropriate space to characterize the probable harmful effects of the use 
of constant light, since almost all hospital units worldwide are kept on 
24 hours a day with the light constantly on to allow healthcare 
personnel, adequate supervision of hospitalized patients, constant light 
conditions in most inpatient services around the world has no scientific 
basis [1]. 

Neonatal intensive care units (NICU) are areas that are kept in con
ditions of constant lighting, and the lack of other temporal signals that 
function as zeitgebers, for newborns who are hospitalized, many of 
whom are preterm babies and who can remain in these constant lighting 
conditions for prolonged periods of hospitalization. 

It is important to mention that the fetal suprachiasmatic nucleus 
(SCN) is functional from the last trimester of pregnancy and can 
generate circadian rhythms, as well as synchronize with the mother’s 
circadian signals [2,3]. That is, it is under the maternal influence, 
receiving humoral circadian signals from the mother that cross the 
placenta and keep it synchronized until the moment of birth. When the 
baby is born, it requires rapid physiological adaptation to respond to the 
multiple sensory signals it receives from the environment, for example: 
temperature, noise, lighting, and feeding. 

In the review by Lewis et al., 2024 [4] in this issue, problem is 
reviewed with the following question: “What is the evidence for health 
effects of neonatal exposure to light-dark and/or other chronobiological 
factors?”, to answer this question, they carried out a systematic review 
where they included 56 works that studied newborns, in an age range 
that goes from 25 to 37 weeks of gestation at the beginning of the study, 
that is, studies carried out on preterm newborns and term babies without 

congenital anomalies and in stable condition; Interestingly, in this re
view, in addition to the chronotherapeutic intervention or exposure for 
neonatal health, mainly light and dark cycles, feeding, noise, feeding 
and time of day of birth, the results in each intervention are compared. 

In the studies included in Lewis et al., 2024 [4], the main aim was the 
use of the light-dark cycle in NICU on neonatal health. Unlike the two 
Cochrane versions of 2013 and 2016 [5,6], this work includes a greater 
number of studies, and the “clinically most relevant” results are dis
cussed, such as weight gain, reduction in days until enteral feeding, 
shorter duration of assisted ventilation, fewer days of oxygen supply or 
reduction in hospital stay. 

Another question raised by Lewis et al., 2024 [4] is whether “should 
an increased day vs. night difference be considered evidence in favour of 
LD over DD?” Importantly, no study was included in the review (as the 
authors comment) “Importantly, no study indicated that LD would be 
detrimental compared to LL or DD.” Therefore, such a lighting condition 
could be said to be relevant to the immediate health of a hospitalized 
newborn but could be relevant to fostering the neurodevelopment of the 
circadian system in the newborn. 

In the studies included, no day-night differences were found in sleep- 
wake patterns, a result that had already been revealed, where only 
rhythms with ultradian periods were found, but no clear circadian 
rhythms [6,7]. However, it should be noted that maternal feeding 
schedules and physical contact during newborn care influence the 
baby’s temperature, heart rate, and activity patterns and therefore mask 
circadian rhythms. 

It is important to note that the findings of some studies depend 
mainly on the NICU conditions that the newborns are in, for example: in 
all studies included in this review, the light levels in the NICU to which 
they are exposed newborns are not equally controlled, a great dispersion 
is observed between the direct lighting intensities used, ranging from ~1 
lux to 700 lux, which logically makes a difference in the results found 
between studies. As mentioned above, it is considered important to 
expose the newborn to external cyclical events to promote and stimulate 
the development of the circadian system. However, due to the in- 
hospital surveillance needs and protocols of the NICU, it is difficult to 
implement general light-dark lighting in neonatal intensive care; how
ever, some strategies could be adapted, such as those reported in two of 
the works included in this review, where personalizes the light-dark 
cycle through cephalic helmets [8,9]. 

Also, in this review [4], this last question is asked: “Can preterm 
infants translate LD into similar circadian signals that they receive in 
utero?” However, only three studies included in the review use the 
comparison of the light-dark cycle with constant dark conditions with 
short-term results. It is suggested that preterm babies especially may 
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develop better in a dark environment than in one with constant light 
[10]. However, babies are exposed in utero to the mother’s rhythms 
synchronized with the light-dark cycle, which indirectly causes the 
newborn to be synchronized with this light-dark signal [11]. Conse
quently, this shows that the use of light-dark cycles after birth could be 
the best choice for the newborn. 

However, as the authors comment, “very few studies are missing to 
reach conclusions and many questions remain” (to be answered), in 
addition, more experimental clinical studies are needed in this area 
where a lack of consensus has been generated on the use of the light-dark 
cycle as routine in the NICU. 

Current evidence on the benefits of the light-dark cycle is still pre
mature and inconclusive, probably due to the lack of standardization in 
the chronobiological stimuli used, for example: the intensity of lighting, 
how many lux to use in the subjective day phase, and how many lux use 
during the subjective night, the amounts of nutrients and types of for
mula in the diet, the temperature at which newborns should be housed, 
so the generalization of the findings is limited. 

Many of the studies reviewed in this article focus on the response of 
the circadian system in the first stages of development, it is important to 
include long-term analysis of light-dark cycle stimulation in later stages 
of development. The moment where research work has focused is the 
postnatal stage, where the newborn interacts with new direct environ
mental signals. At this stage the circadian system is still in maturation, it 
responds with the generation of ultradian rhythms in both full-term and 
premature babies. Failure to see circadian rhythms in the first stages of 
birth does not rule out the potential importance of a light-dark cycle in 
the hospital environment. There is sufficient data mentioned above to 
show that there is no justification for continuing a chaotic non-circadian 
environmental approach in neonatal hospital units. 

The study and characterization of the effect of the light-dark cycle on 
the development and maturation of homeostatic regulation systems 
should be expanded with more clinical studies that explore other 
favored variables, and especially the existing results should be consid
ered as an integral part of newborn care. born. This review mentions that 
the exposure of newborns to a light-dark cycle favors, to a certain extent, 
rapid weight gain and a reduction in hospital stay. This implies benefits 
for the baby who quickly joins the family, and the reduction in hospital 
stay reduces the risk of exposure to nosocomial diseases. In addition, 
direct and indirect economic costs in health are also reduced. 

Finally, we can say that the work of Lewis et al. highlights the need to 

carry out studies with rigorous experimental designs in this field, which 
can improve neonatal health in hospitals. 

Acknowledgment 

PAPIIT-UNAM: IN216623. 

References 

[1] Ariagno RL, Mirmiran M. Shedding light on the very low birth weight infant. 
J Pediatr 2001;139:476–7. 

[2] Reppert SM, Schwartz WJ. Functional activity of the suprachiasmatic nucleus in 
the fetal primate. Neurosci Lett 1984;46:145–9. 

[3] Rivkees SA. Developing circadian rhythmicity. Basic and clinical aspects. Pediatr 
Clin North Am 1997;44:467–87. 

[4] Lewis P, Wild U, Pillow JJ, Foster RG, Erren TC. (2024). A systematic review of 
chronobiology for neonatal care units: what we know and what we should 
consider. Sleep Med Rev (at proof stage). 

[5] Morag I, Ohlsson A. Cycled light in the intensive care unit for preterm and low 
birth weight infants. Cochrane Database Syst Rev 2016 Aug 10;2016(8):CD006982. 
https://doi.org/10.1002/14651858.CD006982. 

[6] Morag I, Ohlsson A. Cycled light in the intensive care unit for preterm and low 
birth weight infants. Cochrane Database Syst Rev 2013 Aug 3;(8):CD006982. 
https://doi.org/10.1002/14651858.CD006982.pub3. Update in: Cochrane Data
base Syst Rev. 2016;8:CD006982. PMID: 23913547. 

[7] Glotzbach SF, Edgar DM, Ariagno RL. Biological rhythmicity in preterm infants 
prior to discharge from neonatal intensive care. Pediatrics 1995;95:231–7. 

[8] Vásquez-Ruiz S, Maya-Barrios JA, Torres-Narváez P, Vega-Martínez BR, Rojas- 
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city, 04510, Mexico 
E-mail address: mangeles_castellanos@unam.mx. 

Handling Editor: M Vitello 

M. Angeles-Castellanos                                                                                                                                                                                                                         

http://refhub.elsevier.com/S1087-0792(23)00151-X/sref1
http://refhub.elsevier.com/S1087-0792(23)00151-X/sref1
http://refhub.elsevier.com/S1087-0792(23)00151-X/sref2
http://refhub.elsevier.com/S1087-0792(23)00151-X/sref2
http://refhub.elsevier.com/S1087-0792(23)00151-X/sref3
http://refhub.elsevier.com/S1087-0792(23)00151-X/sref3
https://doi.org/10.1002/14651858.CD006982
https://doi.org/10.1002/14651858.CD006982.pub3
http://refhub.elsevier.com/S1087-0792(23)00151-X/sref7
http://refhub.elsevier.com/S1087-0792(23)00151-X/sref7
http://refhub.elsevier.com/S1087-0792(23)00151-X/sref8
http://refhub.elsevier.com/S1087-0792(23)00151-X/sref8
http://refhub.elsevier.com/S1087-0792(23)00151-X/sref8
http://refhub.elsevier.com/S1087-0792(23)00151-X/sref8
https://doi.org/10.1038/s41598-022-22533-1
https://doi.org/10.1038/s41598-022-22533-1
http://refhub.elsevier.com/S1087-0792(23)00151-X/sref10
http://refhub.elsevier.com/S1087-0792(23)00151-X/sref10
http://refhub.elsevier.com/S1087-0792(23)00151-X/sref10
http://refhub.elsevier.com/S1087-0792(23)00151-X/sref11
http://refhub.elsevier.com/S1087-0792(23)00151-X/sref11
mailto:mangeles_castellanos@unam.mx

	Light-dark cycle in the neonatal intensive care unit
	Acknowledgment
	References


