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Sex differences in infant habituation research:
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The literature on infant habituation was reviewed for evidence of sex differences in performance. While a majority of the
studies do not report analyses for sex differences, studies finding such differences still constitute a significant proportion of the
literature. Twenty-two procedural variables were examined in relation to the varying outcomes of the studies. The findings suggest
that sex differences in habituation performance are related to the distribution of habituation training and implicate faster stim-
ulus processing by male infants and/or more complete or detailed processing by females.

An intriguing, but puzzling, aspect of the burgeoning infant
habituation literature concerns sex differences in performance.
The literature in this area conveys the general impression that
sex differences in infant habituation are both prevalent and con-
fusing in nature (Cohen & Gelber, 1975; Maccoby & Jacklin,
1974). However, the generality of sex differences in the litera-
ture has not been comprehensively examined, nor has there been
any effort to review procedural variables in relation to the pres-
ence vs. absence or direction of sex differences in performance.

The review presented here was restricted to studies employ-
ing subjects less than 1 year of age and includes studies published
between 1952 and mid-1977. Only studies obtaining habituation
were included, that is, only research which observed response
decrement to a repeatedly presented stimulus followed by re-
sponse recovery upon the introduction of a novel stimulus.

INCIDENCE OF SEX DIFFERENCE FINDINGS

Seventy-two studies fell within the limits of the review as
defined above. The data from 38 (53%) of the studies could not
be brought to bear on the question of sex differences. Two of
the 38 investigations used only female infants (Melson & McCall,
1970; Moreau, Birch, & Turkewitz, 1970), and S employed male
infants solely (Horowitz, 1972; McCall & Melson, 1969, 1370;
Miller, 1972; Miller, Turnure, & Cohen, 1970). The remainder of
the studies in this group reported no analyses with respect to sex
(Allen, Walker, Symonds, & Marcell, 1977; Appel & Campos,
1977; Bartoshuk, 1962a; Bridger, 1961; Bronshtein & Petrova,
1952; Clifton, Graham, & Hatton, 1968; Collard & Rydberg,
1972; Dirks & Gibson, 1977; Eisenberg, Coursin, & Rupp, 1966;
Engen & Lipsitt, 1965; Engen, Lipsitt, & Kaye, 1963; Fantz,
1964; Friedman, Carpenter, & Nagy, 1970; Friedman,
Schlossnagle, Ramsey, & Rogers, 1973; Graham, Clifton, &
Hatton, 1968; Hutt, von Bernuth, Lenard, Hutt, & Prechtl, 1968;
Keen, Chase, & Graham, 1965; Leavitt, Brown, Morse, &
Graham, 1976; McGurk, 1970, 1972; Miller, Ryan, Sinnott, &
Wilson, 1976; Morse, 1972; Ruff, 1975; Saayman, Ames, &
Moffett, 1964; Schaffer & Parry, 1969; Schaffer, Greenwood, &
Parry, 1972; Ames, Note 1; Cohen, Note 2, Note 3; Hunter &
Ames, Note 4; Miller, Adams, & Ryan, Note 5).

Thirty-four of the 72 studies reviewed produced data perti-
nent to the issue of sex differences. Of these, seven (21%) found
sex differences in habituation: Four investigations showed that
rate of habituation and/or degree of discriminative response
recovery were greater for male infants (Cohen, DeLoache, &
Rissman, 1975; Cohen, Gelber, & Lazar, 1971; Cornell & Strauss,
1973; Pancratz & Cohen, 1970), while three demonstrated su-
perior female performance (Caron & Caron, 1969; Friedman,
Bruno, & Vietze, 1974; Meyers & Cantor, 1966).

The locus of performance difference varied in the seven
studies showing sex differences. Caron and Caron (1969) found
that, although both male and female infants’ visual fixations de-
creased and showed recovery to a new stimulus, the females dis-
played a faster rate of habituation. Friedman et al. (1974)
demonstrated decremented visual fixation and subsequent recov-
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ery of fixation to a highly discrepant stimulus for both sexes,
but found that only the female newborns showed response
recovery to a moderately discrepant stimulus. Monitoring cardiac
responses, Meyers and Cantor (1966) found that female infants’
heart rate decelerations decreased with repeated stimulus presen-
tations, evidencing reduced attention, while the males’ decelera-
tions increased in frequency over the course of the experiment.
With regard to sex differences in the opposite direction, Cohen
et al. (1975, 1971) and Pancratz and Cohen (1970) found that
males’, but not females’, visual fixations habituated with re-
peated viewing of a stimulus. In Cornell and Strauss (1973), only
male infants showed reliable decreases in fixation time over trials.

The remainder of the studies reporting analyses for sex differ-
ences in performance showed no significant differences on any
measure of habituation (Adkinson & Berg, 1976; Bartoshuk,
1962b; Berg, 1972, 1974; Bornstein, 1976; Brown, 1974 ; Caron
& Caron, 1968; Caron, Caron, Caldwell, & Weiss, 1973; Cohen,
DeLoache, & Pearl, 1977; DeLoache, 1976; Friedman, 1972;
Friedman & Carpenter, 1971; Friedman, Nagy, & Carpenter,
1970; Greenberg, O’Donnell, & Crawford, 1973; Johnson &
Brody, 1977; Kagan & Lewis, 1965; Keen, 1964; Martin, 1975;
McCall, 1973; McCall, Hogarty, Hamilton, & Vincent, 1973;
McCall & Kagan, 1970; McCall, Kennedy, & Dodds, 1977 ; Parry,
1972; Steele & Pederson, 1977; Wetherford & Cohen, 1973;
Young-Browne, Rosenfeld, & Horowitz, 1977; Miller,
Deslauriers, & Farrow, Note 6).!

Using the conventional alpha level of .05 as a reference, the
number of studies obtaining sex differences constitutes a small
but statistically significant proportion (10%) of the total litera-
ture on infant habituation. It should be emphasized that this
statistical evaluation includes the 38 studies that could not be
brought to bear on the issue. Hence, the 10% figure is a conserv-
ative estimate of the rate of sex difference findings.

The large class of “fail to report™ studies (approximately half
of the literature) in relation to the incidence of sex difference
findings in the balance of the literature clearly indicates the need
for greater consideration of sex differences by investigators in
the area.

EXAMINATION OF PROCEDURAL VARIABLES
Can the presence and directionality of the observed sex dif-

ferences be related to particular experimental conditions? To
deal with this question, the literature was considered with
respect to a wide variety of procedural details that might reason-
ably be expected to have some probability of influencing the
rate or degree of habituation. This aspect of the review was car-
ried out with reference to three subgroups of the 34 studies ré-
porting data on sex differences: (1) Group M—research finding
male infants’ habituation performance to be better than females’
(as indexed by rate of response decrement and/or degree of dis-
criminative response recovery), (2) Group F-—studies showing
females to display better habituation than males using the same
criteria, and (3) Group ND—investigations finding no sex differ-
ences in habituation performance.

The procedural variables examined can be classified by the
type of measurement permitted. Those variables which allowed
only nominal measurement were: (1) infant held by adult vs. not
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held, (2) infant in reclining vs. upright position, (3) corneal re-
flection criterion for fixation vs. other fixation judgment crite-
ria, (4) male vs. female observer(s), (5) fixed vs. infant-controlled
trial length,> (6) fixed number of habituation trials vs. training
to a performance criterion, (7) achromatic vs. chromatic stimuli,
(8) two- vs. three-dimensional (object) stimuli, (9) artificial or
geometric vs. natural or realistic stimuli, (10) visual vs. auditory
habituation stimulus, (11) visual fixation vs. other dependent
measures (e.g., cardiac responses).

The other class of variables examined could be quantitatively
measured. They were: (1) year of publication, (2) sample age
(the mean or median age of the sample after subject loss),
(3) distance of the stimulus from the infant (approximate dis-
tance between the stimulus and the infants’s eyes, ears, or head),
(4) actual size of the habituation stimulus, (5) number of stimu-
li, (6) intertrial interval (the number of seconds between pre-
sentations of the habituation stimulus,® (7) trial length,*
(8) number of habituation training trials,* (9) total number of
trials (habituation training trials plus any additional trials for
warm-up, presentation of interfering stimulation, and/or tests for
discrimination or generalization), (10) habituation stimulus ex-
posure time (the number of habituation trials X trial length),
(11) total stimulus exposure time (trial length X total number
of trials as defined in Item 9 above).

RESULTS OF THE SURVEY
Nominal Variables '

Three questions were asked with respect to each nominal
variable. First, does Group M differ from Group F? Second, do
studies finding sex differences in either direction (Group SD) dif-
fer from those in Group ND? Third, do Groups M and F individ-
ually differ from the “baseline” provided by Group ND? To
address these questions, Fisher exact tests were applied to com-
parisons of Groups M vs. F, SD vs. ND, M vs. ND, and F vs. ND
for each of the nominal variables dichotomized in the manner
indicated previously. All resulting p values were > .24.

Quantitative Variables

A series of Mann-Whitney U tests comparing Groups M and F
produced no significant differences on any quantitative variable
(all ps > .28). (These and all subsequent p values are two-tailed).

Prior to the comparisons of Groups SD and ND, the possible

contribution to these comparisons of a subgroup of four ND
studies of auditory habituation was examined (Bartoshuk, 1962b;
Berg, 1972, 1974; Keen, 1964). Since these four investigations
appeared to take on anomalous values for many of the quantita-
tive variables, they were compared to the remaining ND experi-
ments, all of which dealt with visual habituation, on each of the
quantitative variables. The subgroups, ND-visual and ND-
auditory, differed with respect to intertrial interval [U(21,4) =
12.5, p < .05, means of 9.21 and 34.90 sec, respectively], trial
length [U(19,4) = 6, p < .01, means of 30.53 and 6.75 sec],
habituation stimulus exposure time [U(19.4) = 11, p < .05,
means of 250.16 and 70.00 sec], and total stimulus exposure
time [U(19,4) = 12.5, p < .05, means of 476.13 and 125.00]. In
addition, two other comparisons achieved marginal significance:
number of stimuli presented [U(23,4) = 19, p < .07, means of
4.06 and 1.75] and year of publication [U(23,4)=18.5,p <.07,
1973.5 and 1968.0]. In view of these outcomes, and since all SD
studies employed visual stimuli, the four ND studies of auditory
habituation were excluded from the comparisons of Groups SD
and ND on the six variables listed above.

With this restriction applied, Groups SD and ND were com-

pared on all of the quantitative variables. Marginally significant

differences were found for year of publication [U(7,23) =46.5,
p < .10, means of 1971.1 and 1973.5, respectively] and inter-
trial interval [U(6,21) = 32, p <.07, means of 3.33 and 9.21 sec].

The final series of comparisons between Groups M vs. ND
and F vs. ND was also carried out with the restriction regarding
studies of auditory habituation applied as above. There was one
significant outcome: Groups M vs. ND differed for intertrial
interval [U(3,21) = 5, p < .05, means of 1.33 and 9.21 sec,

Table 1
Mean Values for the Three Classes of Studies on
Three Temporal Procedural Variables

Groups of Studies
Variables ND
Intertrial Interval Length (sec) 1.33 9.21 5.33
Trial Length (sec) 15.00 30.53 29.67
Number of Habituation Trials 11.50 9.05 8.97

respectively]. Also, there were two marginally significant com-
parisons involving Groups M and ND: trial length [U(3,19) =
10.5, p < .09, means of 15.00 and 30.53 sec] and number of
habituation trials [U(4,27) = 23, p < .07, means of 11.50 and
9.05]. Table 1 shows the means of Groups M, F, and ND for
these three variables.

To summarize, the chief findings of the survey of nominal
and quantitative variables are: (1) studies finding sex differences
were likely to have earlier publication dates than those not find-
ing sex differences, and (2) compared to studies showing no sex
differences, those finding superior habituation performance by
male infants had shorter intertrial intervals and tended to have
shorter trial lengths and a greater number of habituation trials.

DISCUSSION

Let us first address the indication that studies with a rela-
tively large number of relatively short, rapidly paced stimulus
exposures favor superior habituation performance by males,
while studies incorporating the obverse of these values are associ-
ated with either no sex differences or with superior habituation
performance by females. If we assume that short, rapidly paced
stimulus exposures favor subjects who habituate rapidly (ie.,
who rapidly complete their processing of the stimulus input),
then the obtained pattern of results suggests that male infants
habituate more rapidly than females. Under this view, the female
infants in Group M research were less likely than males to have
completed their cognitive “model” of the stimulus (Sokolov,
1963) by the end of any given number of habituation trials. In
contrast, the longer and slower paced stimulus exposures that
characterized Group ND research allowed both male and female
infants to complete their stimulus models. The fact that studies
with longer and slower paced stimulus exposures also led on oc-
casion to superior habituation performance by females can be
accounted for by the assumption that on those occasions the
faster male habituators, who could be expected to have habitu-
ated relatively early in the training series, became restive or
“fussy” and were eliminated from the experiment. That is, those
studies finding superior performance by females may have a male
sample biased toward slower habituators.

The hypothesis that male infants habituate faster than fe-
males is made only with reference to performance measures (e.g.,
asymptotic fixation values), and thus leaves open the nature of
the underlying process. Hence, faster habituation by males could
mean either that males have a higher rate of processing the stim-
ulus information than females or that they process the stimulus
input in less detail or less completely than females.

The foregoing analysis enables a coherent account of the ob-
tained pattern of data. First, there is the fact that none of the
studies showing male infants superior to female infants produced
conclusive evidence of habituation in the female subjects (Cohen
et al., 1975, 1971; Cornell & Strauss, 1973; Pancratz & Cohen,
1970). This outcome is consistent with the suggestion that the
distribution of stimulus exposure in these studies did not enable
the females to construct a model of the habituation stimulus by
the end of the habituation trials.

Second, two of the studies demonstrating better performance
by female infants (Caron & Caron, 1969; Friedman et al., 1974)
did obtain clear evidence of habituation in males, but the males

in those studies habituated more slowly and discriminated a nov-
. el stimulus more poorly than females, respectively. If procedures

resulting in better habituation performance by females do tend
to selectively eliminate faster male habituators, as suggested in
the present analysis, it would be expected that the final sample-
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of males would show a slower rate of habituation or poorer dis-
crimination performance than females, rather than simply failing
to habituate.

Finally, the proposed hypothesis also accounts for the mar-
ginally significant difference between Groups SD and ND in year
of publication (means of 1971.1 and 1973.5, respectively). Fol-
lowing the introduction in 1972 of infant-controlled trial length
procedures and of habituation performance criteria, as opposed
to a fixed number of training trials, each of a set length
(Friedman, 1972; Horowitz et al., 1972), the likelihood of ob-
taining sex differences has dropped markedly. Forty-four per-
cent of the research analyzing for sex differences published prior
to 1972 obtained sex differences in performance; since that date,
only 14% have produced data influenced by sex. By allowing in-
fants greater latitude in determining the degree and rate of stim-
ulus availability, the new testing procedures have effectively cir-
cumvented the variables that the present survey suggests are re-
lated to findings of sex differences: intertrial interval, trial
length, and number of habituation training trials.

The present review has uncovered intriguing evidence of an
important sex difference in infant habituation performance. Al-
though the evidence must be regarded as suggestive rather than
firm, it seems sufficient to warrant further investigation of the
hypothesized sex difference. A major barrier to clear assessment
of the hypothesis is the frequent failure of investigators to report
analyses for sex difference in performance. An important related
consideration is that, due to the increasing popularity of the “in-
fant-controlled” procedures, investigators are moving away from
the very procedures that appear to be more clearly associated
with the detection of sex differences in habituation. Therefore,
it is important that the present sex difference findings, and the
parameters associated with sex differences in performance, be
immediately called to the attention of researchers in this area.
Until direct tests of the hypothesized sex differences are avail-
able, investigators should, at the least, give greater attention to
the analysis and reporting of possible sex differences in infant
habituation performance.
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NOTES

1. Some of these studies produced significant sex differences
in the absolute amount of visual fixation time (Caron et al.,
1973; Cohen et al.,, 1977; DeLoache, 1976; Kagan & Lewis,
1965). Others found sex to be a factor in significant higher order
interactions, usually of an uninterpretable nature (Berg, 1972;
Friedman & Carpenter, 1971; Friedman et al.,, 1970; Keen,
1964; McCall et al., 1973; McCall & Kagan, 1970).

2. Infant-controlled refers to procedures originated by Cohen
(1973) and Horowitz, Paden, Bhana, and Self (1972).

3. The intertrial intexrval factor could not be scored in studies
using Cohen’s (1973) infant-control procedure.

4, Studies using infant-controlled trial lengths were included
in the analysis only if they enabled determination of a mean trial
length figure.

5. Studies using habituation criteria were included if they per-
mitted determination of an average number of trials to criterion.
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