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1. Susceptibility of the Fetus to External Stimulation. Mon-
tagu’s (211) summary of the experimental literature amply docu-
ments Greenacre’s observation that the fetus reacts to external
stimuli. The Fels Institute researchers have found that pregnant
mothers undergoing periods of severe emotional distress have
fetuses which show considerably increased activity. Likewise,
mothers with the highest rates for functioning of parts of the au-
tonomic nervous system have the most active fetuses. Kenworthy
(167) suggests that fatigue in the mother produces hyperactivity,
which is supported by the Harris and Harris (129) finding that
fetal movement is greatest in the evening. The startle reflex to
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which Greenacre refers has been elicited at 30 weeks in response
to a doorbell buzzer. Montagu also lists these additional sources
by which the maternal environment affects the fetus: nutritional
states, drugs, infections, dysfunctions, sensitizations, age, and num-
ber of other children. On the basis of such findings, Sontag con-
cludes that “the psychophysiological state of the mother exerts an
influence upon the behavior pattern of the normal fetus.”

2. Conditioning the Fetus. Spelt (266) has already demon-
strated the possibility of fetal conditioning. Using 13 pregnant
women and 3 nonpregnant controls, he was able to establish a
conditioned response during the last two months of gestation.
Paired stimulations from a loud noise and a vibrotactile device
(doorbell with gong removed, applied to the mother’s abdomen)
eventually resulted in fetal movement from the vibrotactile stim-
ulus alone. Experimental extinction, spontaneous recovery, and
retention of the response over a three-week interval were shown,
as well as a significant degree of agreement between direct records
of fetal activity and maternal reports.

3. Fetal Physiology. Controversies concerning the physiologi-
cal properties of the fetus are still numerous [see Carmichael
(50)]. While it is true that there are no communicating fibers
between the nervous systems of mother and fetus, Sontag (265)
points out, however, that the fetus is an intimate part of a total
psychosomatic organism. As such, it responds to the mother’s
somatized anxieties or fears, which modify the function of her
endocrine organs, cell metabolism, and so forth. Through mo-
mentary or longer changes in the composition of the blood these
gross chemical alterations can be transmitted to the fetus, since
many maternal hormones are composed of molecules small enough
to pass very readily through the placenta. Thus, “blood-borne”
anxieties or stimulations can prove irritating to the fetus, as evi-
denced by an immediate increase in bodily activity. Repeated
stimuli of this sort may maintain a state of irritability and hyperac-
tivity during later intrauterine life.

4. Research on the Consequences of Prenatal Influence for
Personality Development. It might be said that the evidence in
this area is itself little more than embryonic. On the physical side
there have been a few suggestive reports based mainly on ob-
servational material. Hall and Mohr (125), for example, note
that emotional antagonism toward childbearing on the part of the
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mother may result in premature birth. Richards and Newberry
(244) found that these fetuses who were more active during the
latter part of pregnancy tended to be more advanced in motor
development during the first year of postnatal life. Sontag (263,
265) describes an association between prenatal disturbance and
subsequent crving, irritahility, and feeding difficulties.

W .arespect to personality development, crucial research would
be very difficult to accomplish. We can readily dispense with
Fodor’s approach as unsuited to scientific investigation on a num-
ber of counts: the dubious validity of dream interpretations when
used for this purpose; the highly questionable practice of recon-
structing prenatal effects inferentially from the verbal reports of
adults; and the unverified premise that telepathy can serve as a
means of communication.

Presumably it might be possible to record fully the prenatal en-
vironment of an organism [see (171) for an example of an in-
tensive study of expectant mothers] and then follow the growth of
its postnatal personality. The apparent difficulties of thorough ob-
servation during the fetal period are more than matched by com-
plications involved in later personality assessment. In addition to
these measurement problems, there is the inescapable fact that
mothers continue to affect the personalities of their children after
birth. For example, how can we decide whether the anxieties of a
four-year-old are due to the anxiety-ridden environment provided
by an urhappy mother before birth or after?

One avenue mght be adoption cases or any situation in which
we could compare postnatal personality in two groups of children
whose contact with the real mother ended at birth: one group
having led what Greenacre might describe as a preanxiety type
of fetal existence [see A. Freud and Burlingham (85) concerning
wartime experiences of English children], and the other not. Since
only the grossest kinds of control would be possible in such a study,
it would have to be carried out on a large-scale basis. Assuming
the two groups to be roughly equated for postnatal environment
and differing only in prenatal experiences, we could attempt to
compare them by a variety of techniques (play and other pro-
jective devices, observations, interviews, etc.) for relative anxiety
levels in childhood.

An exploratory study of less ambitious scope has been reported
by Wallin and Riley (284). Based on the assumption that many
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psychosomatic complaints by the mother durinz pregnancy reflect
a more negative attitude toward the coming child, a series of gues-
tions about physical complaints during pregnancy was put to 100
recent mothers, 63 of whom had only the one child and 37 who had
two children. This score on reactions to pregnancy was then com-
pared with an infant adjustment score determined from questions
on eating habits, bowel training, sleeping, crying, etc. A signifi-
cant, positive relationship between the two sets of scores was
found in the two-child group, i.e., mothers with more psychoso-
matic complaints had more disturbed children, but not in the one-
child group. The authors are duly cautious in their interpretation
of the results, stressing the need for direct observation in order to
validate the questionnaire approach, and the unknown reliabilities
of the two scores. They offer three alternative possibilities to ac-
count for the inconsistent findings: mothers on the basis of their
first childbearing experience may have become more negatively
disposed to the second; the relative absence of compensating at-
tention and indulgence on the part of the husband during the
second pregnancy; and the economic pressures induced by having
a second child.

Obviously we are not yet in a position to evaluate the conse-
quences of the prenatal environment for later personality develop-
ment. A fairly extreme summary statement is the following com-
ment by Montagu (211, p. 169): “ . . the indications are that a
child which as a fetus was traumatized by such factors as have
already been discussed is likely to find the achievement of healthy
personality development more difficult, other things being equal,
than a child who as a fetus was not so traumatized. Some children,
as Sontag has pointed out, are born ‘neurotic’ as a result of their
intrauterine experiences.”

Somewhat more conservative is this comparable quote by Win-
dle (211, pp. 185-186): “There is no question that many varying
factors in the mother’s external environment, through her physiol-
ogy, influence the physiology of her fetus. We must not assume
that all of them are proved beyond doubt. True it is that external
sounds appear to be perceived by the fetus; at least he responds by
performing certain movements. But what real scientific proof
have we that his postnatal existence is significantly altered by such
perceptions and activities? We are guessing. Again, we may sur-
mise that the mother’s emotional state is capable of affecting her
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fetus, and I will grant that there is good reason to think that this
may be true. However, I am sure that all investigators, and par-
ticularly Doctor Sontag, would like to have a much larger series of
observations before drawing final conclusions in the matter.”

5. Evidence Relating Birth Experiences to Later Personality.
The evidence in this area is almost as inadequate as in the case
of prenatal influence. The various approaches can be divided into
several types.

CAESAREAN SECTION. Theoretically, the child delivered by Cae-
sarean section might be expected to show tewer adverse effects
from his birth experience. Kenworthy (167) reports that “the
Caesarean sectioned child is prone to be less sensitized—he cries
less, is markedly less irritated by the contacts of handling, etc.—
than the first-bom child delivered through the birth canal.” She
presents no data, nor do Mowrer and Kluckhohn (214), for their
statement that “individuals who have been delivered by Caesarean
section do not, as adults, differ temperamentally in any easily dis-
cernible way, from persons who have been normally born.”

DURATION OF BIRTH. Pearson (226) compared the behavior of
children whose birth time was brief (less than six hours) with
those whose birth time was long (more than fourteen hours ). Con-
trary to what might be anticipated according to theory, he found
that the short-birth children were more “neurotic” than the others.
Pearson himself notes as a limiting factor the uncontrolled vanable
of a greater number of youngest children in the short group.

PREMATURE BIRTHS. On the assumption that premature birth is
more traumatic to the organism, we might expect more evidences
of personality disturbance in such samples. Studies reported by
Shirley (211) and Hirschl et al. (211) reveal that prematurely
born children at nursery-school age are more highly emotional.
shy, jumpy, and anxious than full-term children. Motor coordina-
tion tends to be poorer, and control of the sphincters is usunally
achieved later and witli more difficulty. On the other hand, sensory
acuity seems to be more highly developed in the premature group.
Drillien (211) also found behavior disorders, especially with re-
spect to feeding, to be more frequent in premature infants. Any
causal connection between the birth situation per se and subse-
quent personality traits is again difficult to establish, since anxiety
in the mother may contribute to the premature delivery as well as
to postnatal personality.
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pIFricULT BIRTHS. Wile and Davis (286) compared 380 sponta-
neous births with 120 instrument deliveries. They found a greater
incidence of aggressiveness, fears, and tics among the les dificult
births, and more restlesnes, irritability, and distractibility among
the niore difficult. As Cattell (51) points out, these results must
be interpreted cautiously in view of the lack of experimental con-
trol, e.g., family size, conditions of rating, statistical calculation of
significance of differences.

From the brief survey presented above, it is apparent that we
also do not yet have sufficient evidence on which to base any
conclusions concerning the relationship of birth trauma to later
personality. Many of the same difficulties face the investigator in
this area as in prenatal research, particularly the problem of con-
trolling the diversity of variables which affect personality once
the child has been born. All the outlined approaches to studying
birth trauma have some potential merit as methods. In the case
of instrument deliveries it would be preferable to follow those
children who turn out to be relatively free of injury, sinc. we can
assume that the presence of injury exerts a continuing influence on
personality development. The chance of obtaining reliable meas-
urements of the birth process offers a distinct advantage over fetal
observations, but again large-scale sampling would be needed to
offset the virtual impossibility of devising adequate controls for
the criterion phase (personality assessment during childhood) of
the design.
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