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Introduction

The task of critically appraising the texts of three such eminent researchers in the
specialty of sleep in children as Thomas F. Anders, Evelyn B. Thoman and Diane
Holditch-Davis was not an easy one, especially since their texts summarize the "state of
the art" in the study of the development of sleep-wake states from the foetal period
through the first years of life, of the relationships between the biological development
of sleep-wake states and the environment and the psychosocial, emotional or cognitive
development of the child, and of the relationships between the development of sleep-
wake states and sleep disorders.

Research and conclusions

The studies on preterm infants reviewed by Diane Holditch-Davis show that the
organization of sleep-wake states is already highly dependent on the environment:
alternating light and darkness, sound levels, mother-child relationship, pain, etc. She
points out that sleep-wake states are the only way the premature infant has to
communicate his or her needs and degree of well-being to others. She also notes that a
very close parent-child relationship, especially a mother-child relationship, is a
significant organizer both of the sleep-wake rhythm and of the structure of sleep itself.
The studies she refers to show how important it is to avoid disturbing the sleep of a
premature child; one study does in fact note that some mothers, doubtless very focused
on their newborn, tend to adjust their interaction with the child as a function of his/her
sleep-wake states. On the other hand, I have more reservations about the studies that
emphasize the relationships between sleep-wake patterns in premature or even full-term
infants and their long-term neurological development, and I think that the findings of
some studies need to be put in perspective, as does Diane Holditch-Davis, by
recognizing that they are of little clinical relevance and that only longitudinal studies
can identify reliable risk factors. I also think that it is very important to avoid confusing
EEG abnormalities that in preterm and full-term infants are frequently translations of
neurological damage, and therefore an important predictor of the child's motor, mental
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and/or sensory development, on the one hand, and on the other, abnormalities in sleep-
wake patterns than are usually functional in origin, related to metabolic (often
temporary) or environmental causes.

Evelyn B. Thoman and Thomas F. Anders describe the phenomenology of the various
sleep-wake states and their stages of development: individualization of the different
stages of non-REM sleep, ontogenesis of the sleep-wake rhythm. They rightly stress the
complex relationships between the biological determinants of the maturation of sleep-
wake states, sleep disturbances and social, emotional and cognitive daytime behaviour
of the child, the close correlations between the child's poor sleep, parental stress and
parent-child relationships, and the fact that emotional and social daytime events can be
organizing or disorganizing factors in nocturnal sleep patterns.

Thomas F. Anders raises several crucial questions that are yet to be answered:
- What is the role of biological factors in the postnatal development of sleep-wake
rhythms?
« What is the impact of psychosocial factors on the development of sleep-wake
rhythms?
« Are sleep disorders in young children related to interactions between biological
and psychosocial factors?

Evelyn B. Thoman asks precisely the same questions: Do young children wake up
frequently because their brains are immature, because of a relational problem or
because of an abnormal fragmentation of sleep that would warrant medical
investigation?

Although I was impressed by the mass of data presented in the three texts, I was
somewhat disappointed that the authors did not put more emphasis on the development
of circadian rhythms, on the establishment of day/night rhythms that not only depend on
cerebral maturation, but also on many environmental factors and more particularly on
the parent-child relationship (whether it provides time cues or not).

The circadian component is present from the neonatal and even prenatal period on, but
it is masked by a predominant ultradian rhythm.'” A number of studies®” that looked at
the development of the sleep-wake rhythm during the first few months of life (often of a
single child, usually first born and feeding ad /ibitum) showed that it is only at the age
of three or four months that sleep-wake rhythms evolve from a three-to-four hour
ultradian rhythm in the first weeks of life to a more stabilized 24-hour rhythm around 3
or 4 months of age. More recent studies using larger samples'®"? indicate that a stable
24-hour sleep-wake circadian rhythm appears much earlier, at roughly 45 weeks post-
conception, with no difference between preterm and full-time infants."' This means that
it does not take long for the longest periods of sleep and wakefulness to occur at fixed
times, during the day for the periods of wakefulness, at night for sleep. The biological
circadian rhythms (heart beat, temperature, cortisol, melatonin, etc.) all appear during
the first months of life.'®'** All of these studies point to the considerable inter-
individual variability as to the rate at which a stable 24-hour sleep-wake rhythm is
established and stress the importance of time cues, environmental factors that regulate
all of these rhythms, including the biological ones. For the foetus, the maternal time
cues are important: not only the secretion of cortisol and melatonin, but also the
mother’s activity/rest rthythm.*'* During the very first days, close correspondence
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between mother and infant activity” and also the alternance between light and
darkness® will foster the emergence of a day/night rhythm. During the very first weeks,
the social synchronizers (regular feeding times, interaction times, bedtime schedules)
will play an important role in ensuring that the sleep-wake and biological rhythms

oscillate on a stable 24-hour rhythm.

26,27

Implications for policies and services
One can only agree with the three researchers' conclusions concerning:

the great frequency of sleep disorders in young children, the likelihood of not
insignificant effects of these disorders on the psychosocial, emotional and
cognitive development of the children and on the sleep of their parents, with the
attendant economic costs; and

the need for more in-depth studies on the development of sleep-wake rhythms
that pay more attention to the structure of sleep and the synchronization of the
sleep-wake rhythm, and other circadian rhythms: in full-term and preterm
infants and in children who are considered good sleepers and poor sleepers by
their parents.

the need for studies on sleep microstructure in order to formulate standards on
the frequency of micro-arousals in infants and children. Such standards are
essential to understanding the diminished capacity for arousal between the
ages of two and six months, a period of higher risk for sudden infant death.
They could also explain the tendency of children aged nine months to three
years to awaken frequently and help clarify the relationships between
cognitive deficits and SAS (sleep apnea syndrome) in children.

Such studies would serve to:

identify the risk factors for persistent sleep disorders beyond the age of three-to-
four months (after which newborns are supposed to "get a proper night's sleep");
evaluate the possible physiological, psychological or intellectual consequences
of sleep disorders in young children;

come up with standards for the development of daytime and nighttime sleep
duration, schedules for bedtime and rising time, and for the number of naps
during infancy; and

support behavioural, medical and/or psychological treatment for children with
sleep disorders.

Sleep disorders in children are frequent enough to constitute a serious public health
problem. It is therefore of the utmost importance that policy makers:

invest in epidemiological studies of children's day/night rhythms associated, if
possible, with studies of the structure of their sleep and daytime behaviour;
researchers should use the least invasive tools and markers possible (sleep diary,
video recordings, actigraphic monitoring, recordings of sleep at home; saliva
and urine tests for biological markers); and

promote programs of education which could start as early as during the
monitoring of pregnancy in order to prevent sleep disorders in children to be
born.

Encyclopedia on Early Childhood Development 3
©2004-2006 Centre of Excellence for Early Childhood Development
Challamel M-J



SLEEPING BEHAVIOUR

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

Lohr B, Siegmund R. Ultradian and circadian rhythms of sleep-wake and
food-intake behavior during early infancy. Chronobiology International
1999;16(2):129-148.

Mirmiran M, Kok JH, de Kleine MJK, Koppe JG, Overdijik J, Witting W.
Circadian rhythms in preterm infants: a preliminary study. Early Human
Development 1990;23(2):139-146.

McMillen IC, Kok JS, Adamson TM, Deayton JM, Nowak R. Development of
circadian sleep-wake rhythms in preterm and full term infants. Pediatric
Research 1991;29(4 Pt 1):381-384.

Mirmiran M, Maas YG, Ariagno RL. Development of fetal and neonatal sleep
and circadian rhythms. Sleep Medicine Reviews 2003;7(4):321-334.

Rivkees SA. Developing circadian rhythmicity in infants. Pediatrics
2003;112(2):373-381.

Kleitman N, Engelmann TG. Sleep characteristics of infants. Journal of
Applied Physiology 1953;6:269-282.

Hellbrugge T. The development of circadian and ultradian rhythms of
premature and full-term infants. In: Scheving LE, Halberg F, Pauly JE, eds.
Chronobiology. Tokyo, Japan: Igaku Shoin; 1974:339-341.

Meier-Koll A, Hall U, Hellwig U, Kott G, Meier-Koll VA. Biological
oscillator system and development of sleep-waking behavior during early
infancy. Chronobiologia 1978;5(4):425-440.

Tomioka K, Tomioka F. Development of circadian sleep-wakefulness
rhythmicity of three infants. Journal of Interdisciplinary Cycle Research
1991;22(1):71-80.

McGraw K, Hoffmann R, Harker C, Herman JH. The development of
circadian rhythms in a human infant. Sleep 1999;22(3):303-310.

Shimada M, Takahashi K, Segawa M, Higurashi M, Samejim M, Horiuchi K.
Emerging and entraining patterns of the sleep-wake rhythm in preterm and
term infants. Brain & Development 1999;21(7):468-473.

Korte J, Wulff K, Oppe C, Siegmund R. Ultradian and circadian activity-rest
rhythms of preterm neonates compared to full-term neonates using actigraphic
monitoring. Chronobiology International 2001;18(4):697-708.

Gnidovec B, Neubauer D, Zidar J. Actigraphic assessment of sleep-wake
rhythm during the first 6 months of life. Clinical Neurophysiology
2002;113(11):1815-1821.

Spangler G. The emergence of adrenocortical circadian function in newborns
and infants and its relationship to sleep feeding and maternal adrenocortical
activity. Early Human Development 1991;25(3):197-208.

Glotzbach SF, Dale ME, Boeddiker M, Ariagno RL. Biological rhythmicity in
normal infants during the first 3 months of life. Pediatrics 1994;94(4):482-
488.

Guilleminault C, Leger D, Pelayo R, Gould S, Hayes B, Miles L.
Development of circadian rhythmicity of temperature in full-term normal
infants. Clinical Neurophysiology 1996;26(1):21-29.

Weinert D, Sitka U, Minors DS, Waterhouse JM. The development of
circadian rhythmicity in neonates. Early Human Development 1994;36(2):117-
126.

Encyclopedia on Early Childhood Development 4
©2004-2006 Centre of Excellence for Early Childhood Development
Challamel M-J



SLEEPING BEHAVIOUR

18. Lodemore M, Petersen SA, Wailoo MP. Development of night time
temperature rhythms over the first six months of life. Archives of Disease in
Childhood 1991;66(4):521-524.

19. Davis FC. Melatonin: Role in development. Journal of Biological Rhythms
1997;12(6):498-508.

20. Sadeh A. Sleep and melatonin in infants: a preliminary study. Sleep
1997;20(3):185-191.

21. Antonini SR, Jorge SM, Moreira AC. The emergence of salivary cortisol
circadian rhythm and its relationship to sleep activity in preterm infants.
Clinical Endocrinology 2000;52(4):423-426.

22. Sivan Y, Laudon M, Tauman R, Zisapel N. Melatonin production in healthy
infants : evidence for seasonal variations. Pediatric Research 2001;49(1):63-
68.

23. Wulff K, Siegmund R. Emergence of circadian rhythms in infants before and
after birth : evidence for variations by parental influence. Zeitschrift fur
Geburtshilfe und Neonatologie 2002;206(5):166-171.

24. Nishihara K, Horiuchi S, Eto H, Uchida S. The development of infants’
circadian rest-activity thythm and mothers’ rhythm. Physiology & Behavior
2002;77(1):91-98.

25. Mirmiran M, Baldwin RB, Ariagno RL. Circadian and sleep development in
preterm infants occurs independently from influence of environmental
lighting. Pediatric Research 2003;53(6):933-938.

26.  Martin du Pan R. Some clinical applications of our knowledge of the evolution
of the circadian rhythm in infants. In: Schewing LF, Halberg DF, Pauly JE,
eds. Chronobiology. Tokyo, Japan: Igaku Shoin; 1974:342-347.

217. Ferber R, Boyle MP. Persistence of free-running sleep-wake rhythm in a one
year old girl. Sleep Research 1983;12:364.

To cite this document:

Challamel M-J. Waking states and psychosocial / emotional development. Comments on the texts of
Anders, Thoman and Holditch-Davis. Rev ed. In: Tremblay RE, Barr RG, Peters RDeV, eds.
Encyclopedia on Early Childhood Development [online]. Montreal, Quebec: Centre of Excellence for
Early Childhood Development; 2006:1-5. Available at: http://www.child-
encyclopedia.com/documents/ChallamelANGxp_rev.pdf. Accessed [insert date].

Copyright © 2004-2006

Encyclopedia on Early Childhood Development 5
©2004-2006 Centre of Excellence for Early Childhood Development
Challamel M-J


http://www.child-encyclopedia.com/documents/ChallamelANGxp_rev.pdf
http://www.child-encyclopedia.com/documents/ChallamelANGxp_rev.pdf

	Waking States and Psychosocial / Emotional Development 
	Comments on the Texts of Anders, Thoman 
	and Holditch-Davis
	Hôpital Debrousse, Lyon, FRANCE

	Introduction
	The task of critically appraising the texts of three such eminent researchers in the specialty of sleep in children as Thomas F. Anders, Evelyn B. Thoman and Diane Holditch-Davis was not an easy one, especially since their texts summarize the "state of the art" in the study of the development of sleep-wake states from the foetal period through the first years of life, of the relationships between the biological development of sleep-wake states and the environment and the psychosocial, emotional or cognitive development of the child, and of the relationships between the development of sleep-wake states and sleep disorders.
	Research and conclusions
	Implications for policies and services
	Such studies would serve to: 
	References



