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Considerable research effort has been focused on the Sudden Infant Death 
Syndrome (SIDS), a problematic diagnosis that is now the �ost frequently 
identified "cause" of death in infancy in the United States (Kelley & Shan
non, 1982; Merritt & Valdes-Dapena, 1984) and England (Murphy, New
combe, & Sibert, 1982). The incidence is about 2/ l 000 live births, or about 
I 0,000/year (Bergman, Ray, Pomeroy, Wohl, & Beckwith, 1972; Gunther
oth, 1977; Zebal & Friedman, 1984). Cases of suffocation and other obvious 
differential diagnoses are not included in the category of SIDS or are sub
tracted from calculations of incidence (Bergman, et al., 1972). Factors pro
posed to be causally related to at least some of these unexplained deaths vary 
widely. They include: 

Chronic hypoxia (Baker & McGinty, 1977; Cornwell, 1979; Jeffery, Ra
hilly, & Read, 1983; Naeye, 1974, 1976, 1977; Naeye, Ladis, & Drage, 1976; 
Shannon, Kelly, & O'Connell, 1977); ·

Acute hypoxia-resulting from sleep apnea or specifically "upper airway 
apnea" (Guilleminault, Peraita, Souquet, & Dement, 1975; Guilleminault, 
·Ariagno, &·Korobkin, 1979; Guilleminault, Ariagno, Souquet, & Dement,
1976; Stcinschneider, 1972);

Cardiac cond11ction disorders (Guilleminault et al., 1976);
. Botulism· {Mar.x, 1978; Pottgen & Hillegass, 1977);
. Hypoglycemia· resulting from pancreatic islet cell hyperplasia (Polak &
Wigglesworth, J,976; Cox, Guelpa, & Terrapon, 1976) or impaired gluconeo
genesis (Corn'Yell, 1979);
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Undetected respiratory viral infections, especially during the growth of 
active immunity (Carpenter, Gardner, Pursall, McWeeny, & Emery, 1979; 
Guntheroth, 1977);

Overheating (Stanton, Scott, & Downham, 1980); 
Maternal prenatal drug addiction (Chavez et al., 1979);
Allergy, including hypersensitivity to cow's milk (Guntheroth, 1977); 
Gastroesophageal reflux (Jeffery, Raphilly, & Read, 1983; MacFadyen, 

Hendry, & Simpson, 1983); 
Hyperextension of the atlanto-occipitaljoint leading to acute damage of 

brain stem respiratory centers (Gilles, Bina, & Sotrel, 1979;);
Autonomic instability (Guilleminault et al., 1976); 
Overactive endogenous opioid system (Kuich & Zimmerman, 1981 ); 
Intrinsic chronic hypotonia (Korobkin & Guilleminault, 1979); 
Delay in the normal disappearance of fetal brown fat cells (Gadson &

Emery, 1976; Naeye, 1974); 
Damage to or abnormality of the central nervous ·system (Anderson

H untington & Rosenblith, 1976; Naeye, Ladis, & Drage, 1976; Quattrochi, 
Baba, Liss, & Adrion, 1980); 

Characteristics of infant temperament such as low activity and responsive
ness (Naeye, Messmer, Specht, & Merritt, 1976); 

Inadequate adaptive response to aiiway obstruction (Purcell, 1976); 
Structual features or changes of the respiratory tract (Sasaki, Levine, Lait

man, Phil, & Crelin, 1977; Tonkin, 1975); and 
Infanticide (Guntheroth, 1977).

Epidemiological studies have identified male sex, low socioeconomic 
status, feeding techniques other than breast feeding, blood type B, winter or 
cold climate, ethnicity, maternal age, and passive smoking as possible pre
disposing factors (Babson & Clarke, 1983; Bergman et al., 1972; Bergman & 
Wiesner, 1976; Cunningham, 1976; Fleshman & Peterson, 1977; Naeye, 
Ladis & Drage, I 976; Peterson & Chinn, 1977; Tonkin, 1975). Infants Jess
than I month of age are rarely victims; the syndrome is most common 
between land 5 months of age, with a peak incidence at 2-3 months and a 
declining incidence thereafter (Bergman et al.,' ·1972). Indeed, the specific 
and narrow age distribution of SIDS is nearly uniqlJe among causes of infant 
death and suggests a window of developmental vulnerability, although its
basis remains a mystery. ·'.· ,,

It is likely that there are several final common pathways for SIDS and a
large number of predisposing factors, both intrinsic and environmental. The
�ultiplicity of possibilities and a complex literature of incomplete repJica
t1ons have led some writers to question the statu� of SIDS as a "syndrome"
(Avery & Frantz, 1983 ). Nevertheless, the possibiHty of interactions of spe-
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ing to feed may alter aspects of the sleep cycle, and it is known that SIDS-re
lated phemonema are differentially associated with stages of sleep and their 
transitions (Steinschneider, 1972; Watanabe, lnokuma, & Negoro, 1983).
Sleeping in the same bed with an adult can be expected, in addition, to alter 
an infant's microenvironment, for example, to increase auditory stimula
tio.n (particularly entraining rhythms from adult breathing), increase som
esthetic and perhaps vestibular stimulation, promote heat exchange and 
mutual temperature regulation, and increase the concentration of water 
vapor and carbon dioxide in the air breathed by the infant. Taken together, 
the effects of cosleeping are relevant to at least three phemonena related to 
SIDS: sleep apnea, hypoglycemia, and hyperthermia. 

Sleep apneas (temporary breathing halts) have been implicated in the 
etiology and onset of SIDS, and "spontaneous, pathologically protracted 
central apnea" is currently "the most favored hypothesis for crib death" 
(Merritt & Valdes-Dapena, 1984; p. 199). Apnea is also implicated in many 
unear-miss" cases (Guilleminault et al., 1976, 1979; Steinschneider, 1972),
though others show no respiratory irregularity and there may in fact be 
several developmental patterns of respiratory instability (Thoman, Miano, 
& Freese, 197 5). Based on a variety of theories, investigators have used 
warm, mildly oscillating waterbeds or other gentle rocking devices to reduce 
apnea and promote regular respiration (Korner, Kraemer, Haffner, & 
Cosper, 1975; Komer, 1979; Peterson & Chinn, 1977). They have even been 
used to treat asphyxia in neonates at risk (Blurton Jones, Ferreira, Brown, & 
MacDonald, 1978). Some of the studies used the estimated rhythm of ma
ternal breathing as the rhythm of oscillation (Komer, 1979). McKenna 
( 1984, 1987) has paid particular attention to the role of respiratory rhythms 
in his analysis of the literature, and his recent laboratory data appear to 
support their importance in stimulating regular infant breathing (J. J. 
McKenna, personal communication, 1985). The possibility of increased 
carbon dioxide concentration in the infant's· microenvironment is of note 
because CO2 concentration in· the blood stream is a primary mechanism for 
stimulating breathing, and recent evidence suggests that chemoreceptors in 
the upper respiratory tract may allow an infant to detect carbon dioxide in 
the air with similar stimulating effect (Sullivan & Yu, 1983). 

Hypoglycemia resulting from impaired gluponeogenesis (Cornwell, 1979;
Lardy, 1975) or pancreatic islet cell hyperplasia (Polak & Wigglesworth, 
1976; Cox et al., 1976) may be a factor in som� cases of SIDS. The reduced 
feeding frequency associated with separate sleeping arrangements may be 
relevant to this risk factor. Observations poirit1ng to possible role for com
promised blood glucose level include: ( 1) the greater likelihood of SIDS in 
cold weather and cold climates, where great�r body heat production is re
quired (Bergman et al., 1972); (2) the greater likelihood of SIDS in poorer 
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and presumably less well-nourished families (B,�_rgman et al., 1972); (3) the 
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both the Kipsigis and the !Kung, infants in the first year are touching their 
caretaker 2-3 times as often as same-aged Americans, whiJe both awake and 
asleep (Super, 1980, Fig. 8-1; Konner, 1976, Fig. J 0.2). The consequences 
of high levels of somesthetic and vestibular stimulation are substantial. Ex

perimental studies (Clark, Kreutzberg, & Chee, 1977; Porter, 1972) demon
strate that moderate physical stimulation beyond typical American levels 
can effect a significant advance in reflexive and gross motor behavior. One 
study increased the gains in reflex and motor skills, during a I-month inter
vention, at a rate four times that found in a matched control group. How
ever, the intervention (80 min of rotation at moderate speed in the Jap of the 
experimenter in an office swivel chair, distributed over the course of a

month) appears substantially less than the stimulation resulting from being 
carried on the hip or back for most of every day while the caretaker forages 
for food, winnows grain, herds cows to the river, and so on. It is conceivable 
that the typically subdued American pattern of early vestibular stimulation 
is inadequate for optimal CNS maturation in some infants, putting them at 
increased risk or extending the period of risk, for centralJy mediated dis
orders such as sleep apnea and some portion of SIDS. 

Intervention 

The evidence cited thus far is circumstantial. One intervention study, 
however, suggests SIDS rates may be open to substantial environmental 
manipulation, specificaJJy, in this case, through promotion of breast feeding. 
An association of SIDS rate with bottle feeding (as opposed to breast feeding) 
has been found in some studies (e.g., Cunningham, 1976), although others, 
from different countries, have failed to replicate this finding (e.g., Biering
Sorensen, Jorgensen, & Hilden, 1978). Indirect mechanisms such as a vary
ing association with sleep patterns could lead to a variety of relationships in 
different populations. For example, Elias et al. ( 1986) have found a substan
tially higher frequency of night waking in American La Leche League infants 
whose mothers practice intensive breast f�eding, including night feeding, 
with close mother-infant sleeping proximity. Studies like these call into
question the assumption that sleeping through the night in the first six
months of life is normal. 

· · 

In any, event, the Sheffield Intervention- Programme (Carpenter et al.,
1983) reports a reduction of"possibly preventable" infant deaths from 5.2 to
1.9/1000, where 79% of the "possibly preyentable" preintervention cases
were SIDS (that is, not attributable to any·specific cause· the remainder
. . , 

1ncJuded death from infectious disease, a'¢eidents, and violence). Twelve
percent of the decline was attributed to d¢tpographic changes during the
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parted in some sense from a "natural" infant care adaptation, the solution 
may also be novel, such as apnea monitors, oscillating waterbeds, and other 
mechanical devices for infants found to be at risk. Further, in view of a 
tendency in some quarters to identify "natural" modes of child care with 
exclusively maternal ones, we note that fathers too have warm, mildly oscil
lating bodies and are capable of stimulating infants during apnea episodes, 
consoling them before whimpering becomes crying, and feeding them often 
enough to prevent declines in blood glucose. 

The modern, urban, middle-class method of infant care is clearly superior 
in several respects to that of hunter-gatherers and subsistence farmers, for 
instance, in the prevention of infection and nutritional deficit. In addition, 
adoption of nonindustrial patterns may have different consequences for 
urban middle-class families than they have in other cultural contexts. The 
chance of suffocation during cosleeping, for example, however small it is, 
may be greater on a soft mattress with many blankets than on a skin mat on 
the ground. More generally, patterns of infant care are intimately related to 
many aspects of family life, mothers' chores and responsibilities, and the 
child's later devel_opment, in ways which the social and behavioral sciences 
are only now beginning to investigate (Super, 1980), and it is a universal 
observation of anthropologists that artificial introduction of culture change 
has many unforseen effects, sometimes unfortunate ones. 

Nevertheless, carefully monitored behavioral interventions, such as the 
Sheffield Intervention Programme, have been shown profoundly to affect 
environmentally related, "possibly preventable" deaths. In addition, if one 
carefully considers the known risks of cosleeping in urban Western cultures, 
the problem of fatality from suffocation or "overlaying," rarely reported in 
the medical literature, must be weighed against fatalities from alternatives 
such as unsafe cribs (Smialek, Smialek, & Spitz, 1977; Bass, Kravath, & 
Glass, 1986). 

While the circumstantial evidence presented here does not recommend 
any single course of prevention or treatment, it does indicate possible infant 
care variables worth investigating concerning infants found to be at risk. 
Infant care practices long accepted by our culture, and endorsed by parents 
as well as professionals, may provide ·a background of risk for the incidence 
of SIDS or for related deaths not included iµ th� SIDS category such as those 
associated with. suffocation. For some portion of cases of the syndrome 
perhaps we should return to the earlier diagnosis of "crib death," if the crib, 
by isolating the infant, in fact plays a role i_9 the etiology. 
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