nourished and well-nourished popula-
tions in which no deliberate birth control
is practiced (/2).

As I have noted elsewhere (12), large
sudden reductions in weight are certainly
associated with disturbances of menstru-
ation and ovulation patterns. This is ob-
served during famines but also among
otherwise well-nourished women who go
on a starvation diet. However, the ques-
tion of interest to demographers and
nutritionists is whether ovulation and
conception rates are affected by the
chronic moderate malnutrition that pre-
vails in many of the poorest developing
countries. Studies of women in Bangla-
desh (17) and Guatemala (I5) found no
relation between conception rates and
levels of nutrition. Apparently, distur-
bances of ovulation do not occur in
women with relatively stable weights
even if these weights are low.

Finally, birth intervals and marital fer-
tility rates in 18th-century Canada and in
the laboring classes of 19th-century En-
gland are virtually the same as in the
Hutterite population, despite wide differ-
ences in nutritional status (/2). Hutter-
ites are healthy and well nourished (25),
while diets were poor in 19th-century
England (22). Nutritional data for 18th-
century Canada are not available, but
mortality was high (26), and it is unlikely
that nutrition levels would approach that
of the Hutterites.

On balance, I see no réason to change
my conclusion (/2) that chronic moder-
ate malnutrition of mothers has only a
minor effect on their fertility.

JoHN BONGAARTS
Center for Policy Studies, Population
Council, One Dag Hammarskjold
Plaza, New York 10017
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Eye Movement Patterns in Infants

Birnholz (/) has reversed historical
fact and thereby misrepresented my con-
cepts of sleep which underlie my current
research efforts. He asserted that ‘‘Rap-
id eye movement activity during sleep in
infants was . . . rediscovered by Aser-
insky and Kleitman.’’ The publication by
Aserinsky and Kleitman (2) cited by
Birnholz makes absolutely no reference
to rapid eye movements or REM activity
in infants, and neither does any other
publication bearing my name. Indeed, an
excerpt from my thesis (3), which under-
lies all my earliest publications on sleep
is as follows:

A new type of eye movement was discov-
ered to occur in the sleep of adults and a child
but not in infants. Motion pictures confirmed
the presence of these eye movements, which
were binocularly synchronous, rapid and
jerky. It was suggested that they be termed
“rapid”’ eye movements in contrast to the
slow eye movements previously reported.

By definition, the term ‘‘rapid eye
movement”” (REM) signifies two condi-
tions. (i) The ocular activity must occur
during sleep, and (ii) it must be of a
saccadic type. Inasmuch as a saccadic
movement can occur in either waking or
sleeping, the critical factor in determin-
ing whether an eye movement is a REM
or not is predicated on recognizing the
concurrent state of consciousness. How
does one distinguish between sleep and
waking? In general, skeletal muscle tone
is considerably lower during sleep than
in waking, but as any sleep investigator
quickly learns, this is not a foolproof
guide. A more practical guide is through
examination of the pattern of ocular ac-
tivity. This is predicated on previous
investigators having successfully corre-
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lated the pattern of ocular movement

* with other physiological or psychological

measures to denote the concurrent state
of consciousness. For adult subjects, the
normative pattern is distinct and demar-
cation of defined REM periods is well
established. In infants, however, espe-
cially those younger than 4 weeks, reli-
ance on ocular pattern to discriminate
REM from waking is diffuse, and their
shifts from one state of consciousness to
another seem erratic. Moreover, while in
older subjects the REM state has the
invariant characteristic of being preced-
ed by sleep without eye movements,
what might tentatively be termed the
“REM state’’ in young infants is preced-
ed by the waking state. The commonly
used criteria for identifying REM in an
adult are thus no longer tenable in the
young infant.

Birnholz’s statement that the ocular
activity in a 23- or 24-week fetus is REM
activity must be a speculation, since it is
not known whether the fetus is asleep, or
for that matter awake. One might sur-
mise that the fetus is in a primitive,
nether state of consciousness and that
the primordial ocular activity is not REM
but rather the progenitor for both waking
eye movements and REM.

_ EUGENE ASERINSKY
Department of Physiology, Marshall
University School of Medicine,
Huntington, West Virginia 25701
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