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This study examines the relationship between infant temperament and parent physiological
reactivity to a infant smiling and crying stimuli tape during pregnancy. The data for this
study came from a larger longitudinal study examining newlywed couples and the transition to
parenthood. The current investigation examined 23 married couples who took part in both
pregnancy and post birth measures. Couples came into the laboratory when each wife was
approximately 6 months pregnant and again when their infant was 3-6 months old. At the
prenatal visit, ECG and finger pulse transit time were measured during a baseline condition
and a condition in which couples watched a tape with a smiling or crying baby. The Infant
Behavior Questionnaire (IBQ; Rothbart, 1978) was administered to appraise the parents
assessments of their infant's temperament. Results revealed several measures of parent
physiology, in response to infant signals, during pregnancy predicted parent report of infant
temperament.  Specifically, physiological responses indicating father relaxation were related to
positive indexes of infant temperament, and physiological data indicating mother's arousal in

response to the smiling baby stimuli predicted later infant distress.
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Research examining parental physiological
infant
importance from a clinical perspective because

responses  to signals is of clear
the research on this topic indicates that high
levels of physiological reactivity to both positive
and negative infant signals is linked to child
abuse (Frodi & Lamb, 1930). The parents
perceptions and reactions to infant signals may
play a critical role in parent—child relationships
and infant temperament. Infant temperament, in
particular could be influenced by

parenting related to the parent's reactivity, or

either

by a common underlying genetic pre-disposition
to being hyper sensitive or hyper reactive.
there is little research examining
parental infant
signals. The goals of the present study were
twofold: 1) parent
physiology during pregnancy in response to

However,
physiological responses to

to determine whether
viewing an infant crying and smiling predict
later infant temperament, and 2) to examine
possible gender differences in physiological

reactivity to infant signals.

Physiological responses to Infant signal
There has been a handful of research

conducted examining physiological responses to

infant signals (Frodi & Lamb, 1980; Frodi,

Lamb & Wille, 1932; Huffman Pedersen, Del

Carmen, & Bryan, 199%6). A landmark study by

Froi & Lamb (1980) looked at how

child-abusing parents responded to infant
signals relative to non-abusive parents. They
found that parents who abuse their children
experienced greater increases in heart rate and
skin conductance while watching a videotape of
a crying infant, indicating high arousal. They
also found that child abusers responded with
physiological arousal in the smiling segment,
instead of relaxing in response to the smiling
infant like the non-abusers did. In other words,
the abusers responded to the smiling and crying
stimuli similarly. Frodi (1981) suggested that
these findings along with other research
indicate that a

dispositions and infant characteristics, such as

combination of parental
an increased tendency to cry of fuss, contribute
to the risk for child abuse.

Research examining gender differences in
physiological responses to infant signals have
resulted in mixed indications. Frodi and Lamb
(1978) found no gender differences in the
physiological reactivity of males compared to
females during late childhood and adolescence
and also found no gender differences in
physiological or emotional responsiveness of
new parents to infant signals (Frodi, Lamb,
Leavitt, & Donnovan, 1978).
Nelson (199%), in contrast, found that adult

males showed more reactivity in response to

Brewster and

infant crying than females as indicated by their
skin conductance and increases in heart rate.

The Brewster and Nelson (1993) sample was
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unique in that they sampled from a specific
population of adults who were part of a military
community, and it may be something related to
the military training or experiences military
personnel are exposed to that promotes a sense
of hyper-reactivity to potentially aversive
stimuli such as infant crying. While these
no clear

the

discrepant results are interesting,
conclusion can be drawn due to
contradictory findings. Thus, further research
into potential gender differences in physiological
responses to infant signals is needed to clarify
the findings.

Huffman and her colleagues (1996) examined
the responses of expectant parents to infant
signals and found that aspects of prenatal
responses to infant cries predicted postnatal
perceptions of their own infant’s temperament
post-birth  marital
Specifically, expectant mothers who rated the

and their satisfaction.
recordings of infant crying as more aversive
described their 3-month-old
more fussy and unpredictable.

prenatally later
infants  as
Boukydis and Burgess (1982) explored parents’
physiological responses to audiotapes of infants’
different types of crying (difficult, average,
infant
(non—parent,

effects  of
status

examined

parent
primiparous, multiparous), infant temperament,

easy) and

temperament,

and parents’ gender. First-time parents had the
highest
parents had the lowest levels. Pregnant women

levels of arousal and multiparous

generally show greater arousal to infant stimuli

than males or than non—pregnant women.

Temperament

Developmental researchers have made great
strides in their increasing ability to measure
the
temperamental dispositions over the past quarter
century  (Rothbart, 1973,  1981).
Temperament generally refers to individual

in reactions to

and trace development of  early

of a

differences across contexts
stimuli,
arousal, and in self-regulation (Anselmo &
Franz, 1995, Derryberry & Rothbart, 2000
Kagen & Snidman, 1999). Thomas and Chess
(1984) described temperament as the "how” of
behavior as compared to the "what” (abilities)

in the expression of emotions, in

and the "why” (Motivation) of behavior. Some

theorists argue that these

across

temperament
individual ~ differences contexts are
biologically based (Kagen & Snidman, 1999).
Recent theorists such as Rothbart, however,
have conceptualized infant temperament as the
results of both one’s genetic predisposition and
their environment, explicitly allowing for the
possibility that environmental factors affect
temperament  (Rothbart, Chew, & Gartstein,
2001). In the current research, we have adopted
Rothbart's definition of temperament as an
individual infant’s general style of behavior

across contexts (Rothbart et al, 2001). Infant
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temperament includes a variety of behavioral
characteristics such as general activity level,
regularity, distress to limitation and smiling.
Temperament is a complex construct with
the potential of having a far-reaching impact on
the developing infant and his family. There is
that  temperament
relationships  (Ven Den Boom, 1995),
conversely that the quality of the infants

evidence can  affect

and

relations has an impact on parental perception
of infant temperament (Prel & Besser, 2000).
Although there is some variation in parental
ratings of infant temperament over the first
yvear of life, there is also evidence that early
temperament is linked with later outcome (Prior,
Smart, Sanson, & Oberklaid, 2000; Terrikangas,
Aronen, Martin, & Huttmen, 1998, Thomas &
Chess, 1984).

Researchers the
predictive ability of early temperament have
been successful in establishing links with later
child adjustment, psychology, and aspects of

examining long—term

adolescent personality. Specifically, Terrikangas
(198) that a

temperament  in

colleagues found

fussy/demanding

and
infancy
predicted psychiatric symptoms in adolescence.
and Chess found that infant
temperament classified in terms of easy and
difficult patterns predicted later child adaptation
(19%4a). Finally, Prior and colleagues (2000)
found that a shy-inhibited temperament in

Thomas

infancy was predictive of anxiety problems as

late as the adolescent period.

There is evidence that infant irritability
influences  the
relationship (Van Den Boom, 1995). Specifically,

infants who were identified as

developing ~ mother-infant

mothers of
having difficult temperaments in Brazelton
neonatal exams tended to be less responsive to
their infants crying. The infants in turn, were
more likely to develop insecure attachment
relationships  with their mothers (Van Den
Boom, 1995). Given that attachment has been
linked to a number of child outcomes (Hamilton,
2000),
implications for the development of the infant

the

these findings could have profound
as well as continuing  mother—child

relationship.

Goals of the current research

The present study was designed to examine
parental physiological reactivity to infant signals
later infant

research

as a potential predictor of
temperament and to extend the
examining the role of gender in physiological
reaction to infant signals. Two hypotheses were
tested.  First, that the
physiological responses of expectant parents to

we  hypothesized
infant crying and smiling would predict the
aspects of temperament in their infant several
months post birth. Specifically, calm or relaxed
parent physiology while watching and listening
to infant signals was expected to predict
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positive aspects of later infant temperament
such as smiling and low levels of distress.
Second, we hypothesized the there would be no
corresponding gender differences on
psychophysiological measures of responsiveness
based on the combined
findings of Frodi and her colleagues that men
showed
physiological arousal and responding to the
same stress-related cues (Frodi et. al, 1978,

Frodi & Lamb (1978).

to infant signals

and  Wwomen overpay  similar

Methods

Participants

The data for the present investigation came
from a larger longitudinal study examining
newlywed couples and the transitions some of
these couples make to parenthood. A sample of
130 newlyweds was iitially recruited from the
Puget Sound area of Washington through
who
responded to the ad were surveyed by phone
and administered the telephone version of the
Marital Adjustment Test (MAT; Krokoff, 1984;
Locke & Wallace, 1959) to determine their
eligibility. The eligibility criteria for the study
consisted of being childless and having been

married for the first time within 9 months of

newspaper  advertisements.  Couples

participating in the study. Couples who

represented an even distribution of martial

satisfaction and met the eligibility criteria were
invited to join the study after screening phone
interview including health condition. The racial
and ethnic distribution in this sample matched
the City of Seattle’s Planning Commission
Report (1990). Demographic characteristics for
these newly married couples included a mean
wife age of 254 ( SD= 35) and mean husband
age of 265 (SD = 42). This
predominantly middle class sample.

was a

The current investigation examined 23 of
these married couples who became parents
during the time they were followed and who
took part in both pregnancy and post birth
measures. At the time these families came in
for a pregnancy laboratory visit, the average
wife marital satisfaction as measures on the
Marital Adjustment Test was 129 (SD = 14)
and the average husband marital satisfaction
was 116 (SD= 15). These values reflect the
relatively high marital satisfaction expected
during the pregnancy period (Raush, Barry,
Hertel, & Swain, 1974). The infants in the
sample consisted of 10 female and 13 male
infants. None of them were preterm or

underweight. Their health conditions were

normal.

Procedures

The

committee at the University of Washington

Humaon  Subjects. Human Subjects
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approved all procedures, and both spouses in
each couple gave their informed consent to
participate in the current research.

Prenatal. Couples came into our laboratory
when the wife was around 6 months pregnant.
During the lab visit they watched a videotape
of both positive and negative infant signals.
Specifically, there were 3 two minute video
segments that couples watched, one with a
crying baby, one with a happy or smiling baby,
and one with a baby with neutral affect. The
neutral baby segment separated the presentation
the smiling and crying baby. Presentation
order was counterbalanced such that couples
were randomly assigned to groups that viewed
either the crying or smiling baby first.

Husband and wife electrocardiogram (ECQ),
measuring heart rate activity, and Finger pulse
transit time (FPT) were collected from each
parent. Physiological data

collected during a two—minute baseline period

expectant was
prior to watching the stimulus tape and when
couples were watching the videotape with the
smiling and crying babies. During the baseline
condition, the couple sat quietly with their eyes
closed enabling us to examine their physiology
while they were relaxed.

Postnatal. 'The Infant Behavior Questionnaire
(IBQ; Rothbart, 1978) administered
separately to each parent to appraise parent

was

assessments of their infant’s temperament when

their babies were 3-6 months of age.

Physiological measures

At the prenatal assessment, physiological
data was collected through the use of two
Lafayettee Instruments 6-channel polygraphs
and a standard PC-AT style computer with 2
Metrabyte Dash 16 boards to record and store
the physiological dada. Data acquisition and
analysis software was developed using the
ASYST programming
Electrocardiogram  (ECG)
transit time (FPTT) were used for this study.
ECG is used for gathering heart rate activity.
ECG was collected using a bipolar configuration
of miniature electrodes. FPTT measures the
rate at which one’s blood travels from the heart
to the

environment.

and Finger pulse

finger and is a measure of

parasympathetic nervous system activation.

Finger Pulse was indexed using a pulse
oximeter attached to the middle finger. The
FPTT interval was timed between the R wave
of the ECG and the upstroke of the finger pulse
in milliseconds. Higher heart rate and shorter
finger pulse transit time were considered
indicators of physiological arousal, while slower
heart rate and longer FPTT were considered
reflective of a relatively calm and relaxed

physiological state.

Parent Report Measures

Infant Behavioral Questionnaire (Rothbart,
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1978).  When infants were approximately 3
months old, their parents were asked to
complete the Infant Behavior Questionnaire
separately (IBQ). The IBQ is composed of %
items rated on a seven—point scale raging from
"never” to "always” designed to assess the
frequency of infant's behaviors in everyday life
situations. Mean item-scale correlations for the
IBQ have ranged from 41 to .77, with
coefficient Alpha's ranging from 67 to &4
(median = .79). The IBQ was designed to yield
SIXx subscales: activity level, smiling and
laughter, distress and latency to approach novel
stimuli, distress to limitations, soothability, and
duration of orientating. These scales were
designed to avoid conceptual overlap, allowing
for the examination of inter-correlations across
scales. Composite scores reflecting two of these
subscales of interest are examined in the
present study, infant smiling and laughter, and
infant distress to limitation. The smiling and
laughter composite score was of particular
it to be

reflective of positive affect and reactivity, while

interest because Wwe considered

distress to limitations was considered reflective
of negative reactivity.

The smiling and laughter scale assesses
smiling or laughter from the child in any
situation. Although negative affect is most
prevalently associated with arousal, this smiling
and laughter variable has been identified as an

indicator of arousal in the form of enjoyment or

excitement under safe conditions (Rothbart 1973,
Sroufe & Waters, 1976), and is worthy of a
more thorough exploration. This scale is viewed
as an indicator of positive emotional reactivity
in the current research. One example item that
assess smiling and laughter in the IBQ is, ”
How often during the last week did the baby
smile or laugh when given a toy?”

Distress to limitation assesses a baby's
fussing, crying or showing distress while in a
confining situation such as when the baby can't
perform a desired action due to the care taking
activity being performed (such as diapering).
This preponderance of crying, fussing, or
otherwise signaling distress in situations where
the infant’s behavior is limited is considered an
index of negative emotional reactivity in the
current research. An example of an item that
reflects  infant
limitations is, "When placed on her/his back,

how often did the baby fuss or protest?

distress or frustration to

Results

First, Pearson’s correlations were conducted
intercorrelations about how
mothers agree about infant
temperament. Each IBQ subscale (smiling and

to examine the

and fathers

laughter, distress to limitation) between fathers
(M= 510 , SD= 81 for smiling and laughter,
M= 381, SD= 92 for distress to limitation) and
mothers(M= 508 SD= .73 for smiling and
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laughter, M= 373, SD= 59 for distress to
limitation) is significantly correlated each other
(r= %Y p < 00l for smiling and laughter, r=
86, p < 001 for distress to limitation). A series
of partial correlations
Relationship between postnatal

were conducted to
examine the
infant
physiological reactivity to infant smiling and

temperament and prenatal  parent

crying  signals  controlling  for  baseline
physiology. In all cases, the mean physiology
for each person in response to each infant

stimulus was computed and used in the
The

analyses revealed that several measures of

following analyses. results of these

expectant parent physiological responses to

Table 1. Predictors of Infant Temperament

infant signals predicted later parent report of
infant temperament.

Long finger pulse transit time in expectant
fathers during the crying (M= 22192, SD-
1922, r = 70. p < .06) and smiling (M= 2259,
SD= 1683, r = 72, p < .(B) stmuli were
significantly and positively correlated with later
report of infant smiling and laughter. Relatively
long finger pulse transit time is related to a
velocity of blood flow,

calmness rather than arousal. Thus, fathers who

slower reflecting
were relatively calm, as reflected by finger
pulse transit time, in response to both smiling
and crying infant signals were more likely to

rate their own infant's as expressing more

Infant temperament Subscales

Physiology
Smiling and Laughter =~ Distress and Limitation
H r= 2% r =.02
) o r =232 r=.28
Finger Pulse Transit Time
Smiling
H r =28 r =.01
Segment Heart Rate
r =39 r= 52%
H r = 0% r=.18
Crying Finger Pulse Transit Time w r =31 r=42
Segment
Heart Rate H r=.17 r=.01
r =43 r=.07

*Note. H = husband, W= wife
#p< 0D,
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smiling and laughter months later. Increased
heart rate of expectant mothers during the
smiling segment was positively correlated with
infant distress (M= 8619, SD= 1065, r = 52, p
< .B). There was no significant relationship
found between expectant mother finger pulse
transit time (M= 20662, SD= 1250 for smiling
M= 20292, SD- 1324 for crying
stimuli) in response to infant signals and later

stimuli;

report of infant temperament after controlling
for each mother’s baseline physiology.

Expectant mother heart rate in response to
infant smiling (r = 52, p <. 05), but not crying
(M= 8656, SD= 1284, r = .07, n.s.), was related
to her later report of her own infant’s distress
to limitations. Specifically, if mothers responded
to infant smiling with higher heart rate relative
to other mothers, reflecting arousal, they were
more likely to rate their own infants as
demonstrating more distress to limitations
months later. The mean heart rate of expectant
fathers (M= 6933, SD= 903 for crying; M=
7051, SD= 893 for smiling) in response to
infant crying, and smiling stimuli were not
significantly related to later father report of
infant temperament. These results are reported
in detail in Table 1.

A series of t-tests were conducted to
examine the role of gender in physiological
responses to infant smiling and crying signals.
The mean baseline physiology was subtracted

from the mean physiological response for each

spouse to control for baseline physiology.
Expectant fathers did not differ from expectant
mothers in their physiological responses to the
infant smiling or crying stimuli. Specifically,
there were no significant differences in parental
heart rate (t(15) = .85, p = n.s.) or finger pulse
transit time (#8) = 1.1, p = n.s.) In response to
the smiling stimuli,
parental heart rate (t(15) = 10, p = ns.) or
finger pulse transit time (t(®) = 19, p = n.s.) in

and no differences in

response to the crying stimuli.

Discussion

The current investigation found that the
physiological reactivity of expectant parents to
infant signals predicted later parental report of
infant  temperament
dimensions using the Rothbart IBQ. Specifically,
father

calmness or relaxation was related to later

along a number of

physiological  responses  indicating
father report of infant smiling and laughter.
Physiology indicting mother arousal or agitation
in response to infant signals predicted later
reported infant distress to limitations. These
results are straightforward in the sense that
reactivity to infant
signals reflecting arousal or agitation predicted
infant
while
physiology reflecting calmness predicted more

expectant  physiological

relatively  negative  aspects  of

temperament  (distress to limitations),

positive aspects of infant temperament (smiling
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however, are

and laughter). The findings,
that  different

physiological responsiveness in the expectant

complex in aspects  of
mother and father were related to different
aspects of later reports of infant temperament.
A number of theoretical approaches can be
We address a

number of possible explanations in the following

taken to explain these results.

section including: a common genetic basis,
parenting, and the impact of pre-natal maternal

stress through the fetal environment.

Genetics

The genetic pre-dispositions in the parents,
evident in their physiological reactivity to infant
signals, may be inherited by their infants. For
instance, it could be explained by these traits
being sex-linked that babies of relaxed fathers
were more likely to be relaxed and elicit
positive emotion like smiling and laughter, and
babies of jitters might show more anxiety and
distress to the limitation. Despite the diversity
of child temperament theories, contemporary
approaches recognize the importance of genetic
influences on individual differences in behavior
(Goldsmith, Bradshaw & Campos, 1987). The
strongest evidence for genetic influences on
temperament comes from twin studies. For
example, Neale and Stevenson (1989) analyzed
the EASI (Emotionality, Activity, Sociability,
Impulsivity)temperament scale (Buss & Plomin,

1975) data from 541 twin pairs with a mean
age 42 months. Mothers rated monozygotic
(MZ) twins of both sexes as highly similar on
the activity scale, whereas dizygotic (DZ) twin

ratings of activity showed no resemblance to

each other. Additionally, significant genetic
variance has been found in activity level,
approach or withdrawal, and intensity of

reaction and quality of mood (Chen, et. al
1990).

Parenting
Parenting is another mechanism through
which parent physiology and later infant

temperament may be related. Mothers who are
more likely to be aroused or agitated by any
infant stimuli even if it is positive emotion
(reflected by their physiological arousal in
response to the videos of infant stimuli), may
be more likely to parent in ways that promote
infant distress to limitations. Easily agitated
mothers, for example, may be more likely to
over-stimulate their babies, or simply not be
sensitive and responsive to their cues, in
situations that are ones of potential distress.
These situations are likely to include those that
are tapped into the by distress to limitations
temperament dimension (Rothbart et al., 2001),
such as diaper changing and lying babies down
on their backs.

Fathers who are calm or relaxed in
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response to positive infant signals (smiling and
laughter) relative to other fathers may be more
likely to interact with them from the beginning
of life in ways that promote infant smiling and
laughter. Research in the area of fathering
indicates that fathers play a special role in play
with their infants (Parke, 1996). This is evident
in the

responses

bright-eyved and facially expressive

infants give their fathers during
face-to—face play even in the first few months
of life, and particularly evident as these infants
grow older, and fathers begin engaging in
rough and tumble play with them. Thus, it

makes sense that infant smiling and laughter

would be actively promoted  through
father-infant interactions even more than
through mother-infant  interactions. This

rationale is consistent with the link found in
the current research between father, but not
mother, pre-natal physiological reactivity and
later infant smiling and laughter.

A link Dbetween parent
reactivity and parenting behavior makes sense
when  taking into
consideration. Frodi and Lamb’s (1930) research,
in particular, suggest a link between parental

physiological

previous research

physiological reactivity to infant signals and the
parental predisposition towards child abuse.
Depressed mothers also tend to be
responsive to their infants cues (Goodman &
Gotlib, 2002 ; Jolley, Shapiro, Krentz & Spieker,

2000),

less

either withdrawing from them or

over-stimulating them (Field, 2002).

There are studies examining the effects of
temperament on the developing parent—child
relationship and parenting—temperament  fit
(Kochanska, Aksan & Carlson, 2005, Van Den
Boom, 199%). Research indicating that early
post-partum depression in the absence of
depression during pregnancy is predictive of
later infant temperament (Jolley & Shapiro,
2006) suggests a link between parenting and
temperament. However, further research is
needed on the effects
temperament (Clark, 2005; Gordon, 1981), and

thus further research is needed to examine the

of parenting on

parenting as a potential avenue that would
explain the link between prenatal parent

reactivity and post—natal temperament.
The pre—natal environment
Physiological reactivity in the expectant
parents may reflect stress, or lack of stress,
during pregnancy which may influence fetal
development and thus influence later infant
temperament. In the case of the expectant
mothers who showed physiological reactivity
reflecting arousal or agitation that predicted
later infant distress, in particular, is likely to
reflect some level of pre—natal maternal stress
or predisposition to responding to stress. The
calm physiological responses of the expectant
father that predicted infant smiling in laughter,
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in contrast, may reflect the buffering quality a
calm supportive partner could have on his
pregnant spouse, relieving her stress.

Research has indicated clear links between
pre-natal maternal stress, fetal responses, and
child outcome. An investigation that exposed
non-human primates to stress resulted in
offspring having irritable temperament, shorter
spans, enhanced  behavioral
reactivity to stressors later in life (Sandman,
Wadhwa, Dunkelschetter, Chiczdemet, Belman,
Porto, Munara, Garite, & Crinella, 1994). The
level of anxiety and stress in pregnant women
has been related to the motor activity of the
fetuses (DiPetro, Hilton, Hawkins, Costigan &
Pressman, 2002, Van den Burgh, 1990) and
significant increases in fetal heart rate (Monk,
Fiber, Mayers, Sloan, Trien & Hartado, 2000).
Finally,
marriage to infant physiology (Shapiro, 2005)

attention and

research predicting from the early

suggests a link between pre-natal marital stress
and later infant emotion regulation difficulties as
reflected  through
arrhythmia, a closely related construct to vagal

low respiratory  sinus
tone that has been associated with emotional
regulation abilities (Porges, 2001).

In summary, there a number of possible
avenues through which physiological reactivity
in expectant parents could be linked to later
parental report of infant temperament. We have
examined the possibility that infant temperament

could be impacted through: genetics, parenting,

and the fetal environment. While each of these
explanations are plausible in and of itself, it is
likely that genetics, parenting, the pre—natal
environment, and interactions between these
factors are all avenues through which the
parents physiological disposition is related to
later infant outcome.

The findings of the current study revealing
no gender differences in physiological responses
to infant signals are consistent with those of
Frodi, Lamb and colleagues in their research
with new parents (Frodi et al., 1978) and their
research with children and adolescence (Frodi &
Lamb, 1978). Although a failure to find
significant differences between groups does not
mean one can accept the null hypothesis that
the lack of

significant differences evident in this research

both groups are the same,
suggests that men and women exhibit similar
physiological responses to infant signals. Similar
to the conclusions drawn by Frodi and Lamb
(1978), we s uggest that there is no clear
biological basis for differences in sensitivity and
responsiveness in fathers compared to mothers.
Based on these findings in combination of
those of Frodi and Lamb (1978), we believe the
gender differences found by Brewster and
Nelson (198) is likely to reflect differences
specific to their military sample they examined.
It makes sense, for example, that men with
military training would be more likely to be

more hyper vigilant or hyper reactive compared
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to their non—military wives. However, according
to Boukydid and Burgess (1982), first-time
pregnant women had the highest levels of
arousal to infant stimuli (positive or negative)
than males or than non—pregnant women. It
would be interesting to see if we can expect

the same results for mothers vs fathers when

not pregnant.

Limitations

The current research has a number of
limitations that have implications for future
research. The sample size examined was small,
which both limits the power for obtaining
significant results and the confidence with
which we can generalize from the results. It is
also important to that the infant

temperament variable examined was a parental

note

report of infant temperament measure rather
than one derived from actual observation of
infant behavior across contexts. Thus, it is
parental perceptions of infant temperament
rather than observed temperament, which is
examined in the current research. These
perceptions may or may not be accurate and
are subject to parental biases. While previous
research reports correlations between observed
temperament and parental report (Rothbart et
al., 2001), and findings regarding parental report
itself, research

1s interesting in and of

replicating the current study with the inclusion

of observed measures of infant temperament
would help substantiate the links suggested by
the current study. It might be also interesting
to speculate about the current design to include
participants’ rating of perceived temperament to
infant  stimuli(assessed when mothers were
pregnant) and to assess physiological responses
to videotaped infant stimuli and temperament
rating after pregnancy.

Finally, is limited by its
descriptive nature. While the findings linking
pre-natal parental physiological reactivity to
infant infant

temperament are proactive, it is impossible to

the research

signals and later report of
draw causal links from the current research.
Further descriptive and experimental research
examining possible mechanisms of effect are

warranted.

Implications

Since the parents pre—natal physiological
responses to infant signals during pregnancy
infant
temperament, or at least parental report of

appears to be predictive of later
infant temperament, it is plausible that the
parents attitudes and overall approach to infant
signals may be important for positive fetal and
infant development. Since not only mothers
pre-natal reactivity, but also expectant fathers
reactivity was predictive of later infant outcome,

this may have implications for the importance
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of the father's involvement during pregnancy.
One avenue through which both positive
expectant father involvement and an overall
calm and positive attitudes during pregnancy
could be promoted would be during birth
preparation classes, or other programs targeting

individuals or couples expecting a baby.
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