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The development of emotion regulation skills is an imperative task early in
development. Respiratory sinus arrhythmia (RSA), a physiological proxy of regulation, is
indicative of one’s regulatory capacity and can be predictive of behavior in later life
(Graham, Ablow, & Measelle, 2010; Moore, 2010). Children begin regulating their
emotions at a physiological level early in infancy. Infants who are able to properly
suppress RSA have higher quality social interactions in childhood (Graziano, Keane, &
Calkins, 2007). Previous work has suggested that parents play a role in predicting infant
RSA (Conradt & Ablow, 2010). For example, parent marital satisfaction is known to
impact infants’ physiological regulation, such that infants whose parents are less satisfied
with their marriages have a decreased ability to regulate physiologically (Moore et al.,
2009; Porter, Wouden-Miller, Silva, & Porter, 2003). Previous research has found that
parent personality impacts parenting strategies (Cummings & Davies, 1994; Prinzie,
Stams, Deković, Reijntjes, & Belsky, 2009), however work examining how parent
personality interacts with marital satisfaction to predict infant RSA is lacking. Moreover,
the majority of previous work assessing the parent predictors of infant RSA focused on
mothers (e.g., Moore et al., 2009). There are known differences in the way mothers and
fathers interact with their infants, as well as differences in the way fathers and mothers
respond to marital dissatisfaction (Forbes, Cohn, Allen, & Lewinsohn, 2004; Karney &
Bradbury, 1995). The present study focused on examining how marital satisfaction and
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parent personality predicts infant RSA with mothers and fathers. The current study
involved 38 families (6-month old infants, mothers, and fathers). Parents completed
questionnaires measuring marital satisfaction and personality. Mother-infant and fatherinfant dyads participated in a baseline and face-to-face play task (Still Face Paradigm;
Tronick, Als, Adamson, Wise, & Brazelton, 1978), where infant physiological regulation
was assessed. Results involving mothers did not yield significant findings predicting
infant physiological regulation. For fathers, results indicated that parent personality and
parent marital satisfaction predicted infant physiological regulation. The current study
highlights the importance of examining the roles of both mothers and fathers predicting
infant physiological regulation.
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Introduction
Respiratory sinus arrhythmia (RSA), a physiological proxy of regulation, is
indicative of one’s regulatory capacity and can be predictive of behavior in later life
(Graham et al., 2010; Moore, 2010). Infants who are able to suppress RSA have higher
quality social interactions in childhood (Graziano, Keane, & Calkins, 2007). Previous
work has suggested that parent factors play a role in predicting infant RSA (Conradt &
Ablow, 2010). For example, parent marital satisfaction is known to impact infants’
physiological regulation, such that infants whose parents are less satisfied with their
marriages have a decreased ability to regulate physiologically (Moore et al., 2009; Porter
et al., 2003). Even though work has examined how broad aspects of parenting have
contributed to infant physiological regulation, studies examining individual differences in
parents have not been performed. In other words, it is unclear how more specific aspects
of parents, such as parent personality influences infant RSA suppression. It is possible
that individual differences in parents might be a better indicator of infant regulation than
these broad aspects. Previous research has found that parent personality impacts
parenting strategies (Cummings & Davies, 1994; Prinzie et al., 2009). However work
examining whether parent personality moderates the association between marital
satisfaction and infant RSA is lacking.
Moreover, the majority of previous work that has assessed the parent predictors of
infant RSA focused on mothers (e.g., Moore et al., 2009). There are known qualitative
differences in the way mothers and fathers interact with their infants, as well as
differences in the way they respond to marital dissatisfaction (Forbes et al., 2004; Karney
& Bradbury, 1995). These differences might differentially predict infant RSA. The
1

current study examined how marital satisfaction and parent personality predicts infant
RSA suppression with mothers and fathers.
Emotion Regulation
The underpinning of organized behavior is emotion regulation (Maccoby, 1980).
There has been controversy in the field defining and measuring emotion regulation.
Emotion regulation has often been poorly defined and the term has been applied to a
variety of different constructs (Ekas, Braungart-Rieker, Lickenbrock, Zentall, &
Maxwell, 2011; Thompson, 1994). Despite the disagreement in the field, there are several
commonalities. It is recognized that emotional experience varies across individuals
(Thompson, 1994). In addition, regulation does not only apply to negative emotions;
positive emotions are regulated as well (Kopp & Neufeld, 2003).
According to Thompson (1994) “emotion regulation consists of the extrinsic and
intrinsic processes responsible for monitoring, evaluating, and modifying emotional
reactions, especially their intensive and temporal features, to accomplish one's goals” (pp.
27-28). Thus, the process of emotion regulation is dynamic, consisting of appraising and
reactive elements (Calkins & Hill, 2007; Cole, Martin, & Dennis, 2004). Individuals
attempt to exert control over their experience of emotions by altering the type of emotion
experienced or length or intensity of the experienced emotion (Cole et al., 2004).
Emotion regulation allows one to cope with high levels of pleasurable or distressing
stimuli (Kopp 1982; Kopp & Neufeld, 2003).
From a developmental perspective, emotion regulation begins to manifest during
the first year of life through parent-infant social interactions (Kopp, 1982). Emotion
regulation aids in interactions with caregivers during early development and later on with
2

peers (Kopp & Neufeld, 2003). Infants learn early social skills through the process of
modifying their emotional arousal during interactions with caregivers (Kopp & Neufeld,
2003). Infants use cues from the environment and their caregivers for guidance on how to
react to stimuli (Moore & Calkins, 2004). As infants age, they shift to more intrinsic
processes as they develop into children.
The ability to properly regulate one’s emotions is associated with better
developmental outcomes (Cole et al., 2004; Kopp, 1982). Infants who are better at
regulating their emotions are more likely to have higher quality social interactions later in
life (Calkins & Hill, 2007; Kopp & Neufeld, 2003). They are more equipped to deal with
behavioral demands in school and peer relationships (Calkins & Hill, 2007). On the other
hand, those who are incapable of properly regulating their emotions in infancy are more
likely to have behavioral problems later in life (Calkins & Hill, 2007). For example,
Calkins and Dedmon (2000) found that toddlers who were classified as being high risk
for externalizing disorders displayed more dysregulated behavior in the face of
challenging tasks. They were less able to focus on the tasks at hand and responded with
greater negative affect than toddlers classified as low risk. This suggests that deficits in
emotion regulation are hard to overcome later in development and it is important to
identify sources of regulation difficulties so that interventions could happen earlier.
Before infants can begin to solely use intrinsic processes to regulate their
emotions, they are reliant on extrinsic processes, mainly their caregivers to help them
regulate their emotions (Calkins & Hill, 2007; Thompson, 1994). A young infant might
become distressed and seek their caregivers to aid in lowering emotional arousal (Kopp
& Neufeld, 2003). Due to this early reliance, caregivers have a great influence on the
3

development of the skills related to emotion regulation. Caregivers’ strategies, either
positive or negative, in an attempt to help their infants regulate emotions may be used
later in life by the child (Calkins & Hill, 2007). For example, parents may attempt to
distract or soothe the infant through vocalization or touch (Crockenberg & Leerkes,
2004), which is known to decrease infant negative affect (Jahromi, Putnam, & Stifter,
2004).
However, parents can negatively impact emotion regulation as well. Negative
parenting strategies, such as authoritarian, permissive, and neglectful parenting (Aunola,
Stattin, Nurmi, 2000), have been associated with poor emotion regulation in children
(Morris, Silk, Steinberg, Myers, & Robinson, 2007). Authoritarian parents are controlling
and demanding of their children, but are low in warmth and sensitivity to the child’s
needs. In turn, permissive parents are high in warmth, but are low in parental control.
Although high expectations are not placed on the child, the child is allowed to retain a
sense of autonomy that is not reflected in the authoritarian parenting style. Neglectful
parents are neither controlling nor sensitive to a child’s needs, and are not involved with
the child (Aunola et al., 2000). Children of parents who employ negative strategies are
more likely to have difficulties with physiological regulation as well as school adjustment
problems (Calkins, Smith, Gill, & Johnson, 1998; NICHD Early Child Care Research
Network, 2004). Therefore, it is important to examine parents’ impact on emotion
regulation in children.
In addition to extrinsic processes, emotion regulation consists of intrinsic
processes (Kopp, 1982; Thompson, 1994). Infants possess rudimentary intrinsic emotion
regulation abilities. For example, infants might shift their attention away from aversive
4

stimuli (Crockenberg & Leerkes, 2004), or engage in self-soothing behaviors (e.g.,
thumb-sucking; Moore & Calkins, 2004). As infants age, they begin to simultaneously
process their environment and learn how to adapt to it (Kopp & Neufeld, 2003).
Regulation shifts to additional intrinsic processes as children develop (Kopp,
1982). For example, as infants become more mobile they can move away from
unpleasant stimuli (Crockenberg & Leerkes, 2004). They are better able to deal with
frustration. For example, instead of becoming angry that another child is using a
preferred toy, they might choose to use another toy (Calkins & Hill, 2007). Therefore,
children are better able to self-regulate as they age (Kopp & Neufeld, 2003). However,
self-regulation not only consists of cognitive and behavioral components, but biological
processes as well.
Respiratory Sinus Arrhythmia
One specific example of an intrinsic, emotion regulation process is respiratory
sinus arrhythmia (RSA), which is a biological measure of physiological regulation. RSA
is the variability in heart rate in response to respiration (Berntson, Cacioppo, & Quigley,
1993), and is a measure of the parasympathetic nervous system response in relation to
emotion regulation (Ham & Tronick, 2006). The parasympathetic nervous system is
associated with growth and homeostasis (Porges, Doussard-Roosevelt, Portales, &
Greenspan, 1996). A decrease in parasympathetic response allows for active coping in
response to stress provoking situations (Moore & Calkins, 2004).
RSA can be examined through two different measurements: baseline RSA and
RSA suppression. Baseline RSA can be indicative of the capacity to regulate emotions
(Graham et al., 2010) and is obtained during exposure to a neutral stimulus. For example,
5

studies have had caregivers hold the infant in their lap quietly (Porter et al., 2003) or
show the infant a Baby Einstein video while collecting baseline physiology (Graham et
al., 2010). Higher baseline RSA is associated with better neurological control over the
regulation of emotion and physiological processes (Moore, 2010). In fact, higher baseline
RSA has been associated with better developmental outcomes than lower baseline RSA,
such as higher levels of prosocial behavior and better social standing with peers
(Beauchaine, Gatzke-Kopp, & Mead, 2007; Graziano et al., 2007; Moore, 2010).
RSA suppression can be obtained during a variety of tasks, some of which are
stressful for the infant (Moore & Calkins, 2004). RSA suppression is a decrease in vagal
tone from an individual’s baseline RSA (Calkins & Keane, 2004). RSA suppression is
indicative of the ability to respond to stress, and is related to behaviors in young children
where active regulation of their emotions is required (Calkins & Keane, 2004). For
example, an infant may shift his/her attention away from a stressful stimulus or engage in
self-soothing behaviors to regulate his/her emotions (Crockenberg & Leerkes, 2004;
Moore & Calkins, 2004). Several studies have found that RSA suppression is related to
infants’ behavioral attempts to regulate emotions (Calkins et al., 2007), greater attention
control (Propper & Moore, 2006), and the ability to self-soothe (Moore & Calkins, 2004).
The current study examined infants’ RSA suppression during a mild, stress-inducing
situation (e.g., the Still Face Paradigm; Tronick et al., 1978).
Research has also shown that it is important to consider the context in which RSA
is measured (Brooker & Buss, 2010; Calkins & Keane, 2004). There is large variability in
the types of tasks that are typically used to measure RSA (Calkins & Keane, 2004). For
example, RSA can be acquired while the infant is faced with a task that elicits a specific
6

emotional response, such as fear (e.g. a fearful, Novel Unpredictable Robotic Toy Task;
Graham et al., 2010), or a more general response in children, such as attention (e.g., the
Continuous Performance Task; Suess, Porges, & Plude, 1994) or negative affect/distress
(e.g. the Still Face Paradigm; Tronick et al., 1978). If RSA is examined across these
various contexts (e.g., ignoring context), it might appear to be similar (Calkins & Keane,
2004). For example, RSA suppression measured during a frustration task has appeared
similar to RSA suppression measured during a fear task (Calkins, Blandon, Williford, &
Keane, 2007).
On the other hand, some tasks might be more taxing than others, which can elicit
very different levels of physiological response (Calkins & Keane, 2004). For example, an
attention task (e.g., Continuous Performance Task; Suess et al., 1994), may elicit a
greater physiological response level compared to a fear inducing task (e.g., Novel
Unpredictable Robotic Toy Task; Graham et al., 2010.) Therefore, both the context and
intensity of the task needs to be considered when measuring RSA. For this thesis, the
Still-Face Paradigm (Tronick et al., 1978), which is a task that typically invokes a mild
level of negative affect or distress in infants, will be used to acquire RSA. The Still-Face
Paradigm was chosen over other tasks because this task is known to be a more global
measure of negative affectivity in comparison to other tasks that might measure specific
emotions.
Individual differences in RSA are correlated not only with positive outcomes, but
also clinical and behavioral diagnoses as well (Porges et al., 1996). Infants’ inability to
suppress RSA in response to stress places them at higher risk for behavioral problems
(i.e., aggression and anxiety) during childhood and adolescence as well as clinical
7

disorders (i.e., affect disorders) later in life (Beauchaine et al., 2007). For example,
Porges and colleagues (1996) found that less RSA suppression in infants at 9 months of
age was associated with more behavior problems, including aggressive behavior and
social withdrawal, at 3 years of age. Even though an infant’s ability to suppress RSA
provides a preview for his/her future behavior, additional factors may impact his/her
ability to suppress RSA.
In sum, an infant’s ability to regulate his/her emotions is impacted by extrinsic
processes, such as parents. The early home environment that is provided by parents has
an influence on the acquisition of self-regulation skills as well as their effectiveness
(Calkins & Keane, 2004; Morris et al., 2007). However, it is unclear how individual
differences in parents impact infant intrinsic, emotion regulation abilities, specifically
RSA suppression (Conradt & Ablow, 2010). The current study aimed to address this gap
in the literature by exploring how specific parent factors, namely parent marital
satisfaction and personality, relate to infant RSA suppression during a mild distressing
task (e.g., the Still-Face Paradigm, Tronick et al., 1978).
Parent Marital Satisfaction
Parent marital satisfaction plays a role in the development of infant emotion
regulation within the context of the parent-child relationship, both directly and indirectly
(Cummings & Davies, 2002; Ham & Tronick, 2006). The parent’s ability to handle
marital discord is associated with better child functioning (Howes & Markman, 1989).
Children of parents who are less satisfied in the marriage and/or have an inability to
resolve marital conflict have an elevated risk for poorer developmental outcomes that are
specific to emotion dysregulation (Cummings & Davies, 2002; Fisherman & Meyers,
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2000; Howes & Markman, 1989), such as internalizing disorders (i.e., anxiety,
depression; Cummings & Davies, 2002; Wang & Crane, 2001), externalizing disorders
(i.e., conduct disorder; Cummings & Davies, 2002), and difficulties in school (Jaycox &
Repetti, 1993, as cited in Fishman & Meyers, 2000). In addition, children of parents who
were less satisfied in their marriages were considered to be less social and displayed more
negative affect than children from more satisfactory marriages (Fishman & Meyers,
2000).
Indirect Effects of Marital Satisfaction. Marital satisfaction might also
indirectly affect child outcomes through parenting behaviors. Negative feelings toward
the marital relationship may spill over into the parent-child relationship (Coiro & Emery
1998) and cause the parent to be less sensitive and/or able to attend to their infant’s needs
(Coiro & Emery 1998). In addition, differences in parenting in more versus less
satisfactory marriages might explain why some children develop positive versus negative
developmental outcomes. When marriage quality is high, parents tend to engage in more
sensitive parenting (Barnett, Deng, Mills-Koonce, Willoughby, & Cox, 2008). However,
when marriage quality is low, parents might engage in negative parenting strategies
(Corio & Emery, 1998). For example, parents who are less satisfied in the marriage can
withdraw from the child, which might increase the likelihood of neglectful (Aunola et al.,
2000) and less sensitive parenting (Belsky, Youngblade, Rovine, & Volling, 1991). In
sum, children are highly sensitive to marital interactions (Cummings & Davies, 2002)
and are at heightened risk for poor developmental outcomes if their parents have low
quality marital interactions. Thus, it is important to assess how parent marital satisfaction,
both directly and indirectly, influence infant physiological regulation.
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Changes in Marital Satisfaction. It is important to note that a fluctuation in the
overall level of marital satisfaction is normal (Cummings & Davies, 2002), and this
fluctuation might be influenced by many factors of the couple. Typically there is a
decrease in overall marital satisfaction after the birth of a child due to the transition to
parenthood (Lawrence, Rothman, Cobb, Rothman, & Bradbury, 2008), and this dip
dissipates as the child grows up (Moore, 2010). Parental division of childcare mediates
this dip in marital satisfaction (Belsky, Lange, & Huston, 1986). Greater level of
agreement between spouses on parenting techniques, support, is associated with increased
marital satisfaction (Belsky et al., 1986; Crockenberg & McClusky, 1986), whereas
disagreement on parenting techniques is associated with decreased marital satisfaction
(Feldman, 2000). Although the slope of the decrease in marital satisfaction is minimal,
this does not imply it is benign. This slight, temporary decrease in satisfaction can still
increase a child’s risk for poorer developmental outcomes (Cummings & Davies, 2002).
The current study focuses on marital satisfaction when infants are 6-months of
age, which is during the time when parents might have a decrease in marital satisfaction
during this transition to parenthood. Younger children are more vulnerable to the effects
of marital dissatisfaction (Erel & Burman, 1995 as cited in Fishman & Meyers, 2000).
They are dependent on their parents for all of their physical and psychological needs,
including emotion regulation (Kopp & Neufeld, 2003). Infants whose regulatory needs
are not being met can become over reliant on internal mechanisms, which tax their ability
to effectively regulate their emotional arousal in the future (Gottman & Katz, 1989). This
could have a negative impact on infants’ physiological regulation (e.g., RSA; Moore,
2010). The infant might go on to model their emotion regulation strategies after the less
10

effective strategies used by their parents, leading to emotion dysregulation later in life
(Calkins & Hill, 2007). Emotion dysregulation, even in infancy, is associated with
behavioral problems later in development and is found to be associated with less effective
physiological regulation (Calkins et al., 2007). For example, adaptive emotion regulation
is associated with a decreased risk for behavioral problems later in development (Calkins
et al., 2007). Therefore, its important to examine the impact of marital satisfaction on
infants, because dips in satisfaction are likely to occur while children are younger and the
effects of increased marital dissatisfaction can be severe.
Marital Satisfaction and Infant RSA. Parent marital satisfaction and level of
marital discord has been found to influence infants’ physiological regulation, such as
infant RSA (e.g. Gottman & Katz, 1989; Moore, 2010; Porter et al., 2003). Exposure to
parent marital discord leads to ineffective physiological regulation in children (Propper &
Moore, 2006). Infants of parents who are low in marital satisfaction have more
difficulties with physiological regulation and emotion regulation (e.g., Moore, 2010;
Porter et al., 2003). Marital conflict can impact infant RSA as well. Infants who are
exposed to marital conflict have lower baseline RSA and a lower level of RSA
suppression during stress inducing tasks (Moore, 2010). For example, infants exposed to
higher levels of marital conflict have been shown to display less emotion regulation as
assessed by the Bayley Scales of Infant Development (Porter et al., 2003). However,
better physiological regulation can serve as a buffer from negative parental factors (e.g.
low marital satisfaction, high marital conflict) (Gottman & Katz, 1989; Propper &
Moore, 2006). Thus, RSA (baseline or suppression) can serve as a protective factor
against the negative effects of marital dissatisfaction. Therefore, the current study
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evaluated the association between parent marital satisfaction and infant RSA (baseline
and suppression).
Mothers Versus Fathers Responses to Marital Satisfaction and
Dissatisfaction. Mothers and fathers may react similarly when marital satisfaction is
high, and differently when marital satisfaction is low. When marital satisfaction is high,
mothers and fathers engage in more sensitive parenting (Barnett et al., 2008). However,
there are many differences between mothers and fathers in how they respond to the
transition to parenthood (Feldman, 2000; Karney & Bradbury, 1995). For example,
mothers have been known to report a steeper decline in marital satisfaction in response to
parenthood than fathers (Feldman, 2000). When marital satisfaction is low, mothers are
better than fathers at differentiating between their role as a spouse and parent, which
means that they do not let the poor marriage affect their parent-child interactions (Belsky,
Youngblade, Rovine, & Volling, 1991; Coiro & Emery, 1998). In addition, mothers who
are less satisfied in the marital relationship may restrict paternal involvement via
maternal gatekeeping (Corio & Emery, 1998; DeLuccie, 1995; McBride et al., 2005).
Maternal gatekeeping has been defined as the reluctance of the mother to relinquish
child-rearing responsibilities to the father (Allen & Hawkins, 1999). Gatekeeping may
occur in an effort to protect the child from negative paternal interactions (Belsky,
Youngblade, Rovine, & Volling; 1991). Fathers, however, are more susceptible to spillover effects from the marital relationship to the parent-child relationship (Coiro & Emery
1998; Howes & Markman, 1989). This explains why fathers have a tendency to withdraw
from the marriage and children in response to marital discord (Howes & Markman, 1989;
Parke & Tinsley, 1987).
12

The differences between mothers and fathers in response to marital dissatisfaction
may differentially predict infant RSA suppression, such that the ability to suppress RSA
might be diminished when interacting with mothers as opposed to fathers. Mothers are
typically the primary caregivers (Forbes et al., 2004). Therefore, the infant might be
accustomed to mothers responding to their emotional needs. Additionally, infants may be
more prone to RSA augmentation with mothers, if marital dissatisfaction is high and the
infant is accustomed to that parent responding to their needs. Infants might experience a
minimal change in RSA when interacting with fathers; especially if the infant is used to
social withdrawal from the father. However, the reverse could be true; infants may be
more likely to engage in RSA suppression with fathers and less likely with mothers.
Therefore, the current study assessed differences in infants’ RSA suppression with both
mothers and fathers to evaluate if there were differences in RSA suppression depending
on the parent.
Parent Personality
Personality has been defined as a set of psychological characteristics that causes
an individual to act uniquely and consistently (Schofield et al., 2012; Prinzie et al. 2009).
Personality is viewed as a static trait that remains stable over time (Rothbart, Ahadi, &
Evans 2000), and influences how people think, feel, and interact with each other
(Achtergarde et al., 2015). For example, a parent’s personality can affect the marital
relationship (Karney & Bradbury, 1995) as well as the relationship with his/her child
(Shiota & Levenson, 2007). More specifically, negative personality traits, such as high
neuroticism have been found to negatively impact the marital relationship, such that high
neuroticism lowers marital satisfaction (O’Rourke et al., 2010). Previous literature on the
13

linkages between parent personality and the parent-child relationship has focused on
personality through the filter of psychopathology. For example, it is well understood how
parent depression, or high neuroticism, affects parenting by causing mothers to be less
sensitive to their infants (Belsky, Crnic, & Woodworth, 1995; Kochanska, Clark &
Goldman, 1997). However, it is less understood how typical personality traits impact
parent-child relationships and developmental outcomes (Kochanska, Friesenborg, Lange,
& Martel, 2004). The current study aimed to extend the literature on parent personality
through examining personality in a community sample.
Assessing Personality. There are several questionnaires used to assess
personality, including the Myers Briggs Type Indicator (Myers & Briggs, 1976),
Minnesota Multiphasic Personality Inventory (Ben-Porath & Tellegen, 2011), the Five
Factor Model (McCrae & Costa, 1987), and the Behavioral Inhibition System/Behavioral
Activation System (BIS/BAS) questionnaire (Carver & White, 1991).
The bulk of the literature on the impact of parent personality through parenting
has utilized the Five Factor Model of Personality (Prinzie et al., 2009). Mothers high on
neuroticism display less positive affect when interacting with their infants, whereas
openness in fathers is important for the display of positive affect (Kochanska et al.,
2004). Low levels of agreeableness have been associated with lower levels of positive
affect during mother-infant interactions (Prinzie et al., 2009). Additionally, mothers low
on Agreeableness have been found to be more forceful with children and display less
warmth (Prinzie et al., 2009) whereas those high on Agreeableness may be more likely to
make positive attributions about their children (Prinzie et al., 2009). Mothers high on
Conscientiousness engage in more tracking of the infant, while this was associated with
14

Extraversion in fathers (Kochanska et al., 2004). Tracking behaviors, or child monitoring
behaviors, in parents have been associated with responsiveness and sensitive parenting
(Kochanska et al., 2004). Parent personality has also been found to predict positive
parenting; parents who possess positive traits (e.g., low neuroticism, high agreeableness,
and high conscientiousness) engage in more positive parenting behaviors (Schofield et
al., 2012). Agreeableness, extraversion and openness were associated with high levels of
parental warmth and behavioral control, whereas openness and agreeableness were
related to autonomy support (Prinzie et al., 2009). Thus, personality can differentially
impact the mother-child relationship and father-child relationship (Werneck, Eder,
Yanagida, & Rollett, 2014).
Although the Five Factor Model of personality is a common model of personality
and is widely used (McCrae & Costa, 2004), there have been issues reported with the
internal validity of the measure (Egan, Deary, & Austin, 2000; Parker & Stumpf, 1998).
For example, studies have reported that there are a number of items that inconsistently
load onto the overall constructs of openness and extraversion (Egan et al., 2000; Parker &
Stumpf, 1998). Additionally, mixed findings have been reported with the Five Factor
Model, specifically extraversion, with regards to parenting behaviors (Kochanska et al.,
2004). For example, some studies have reported that parents high on extraversion are
supportive, attentive parents (Losoya, Callor, Rowe, & Goldsmith 1997). However, other
studies have found parents high on extraversion to be insensitive and force their agendas
on their children (Clark et al., 2000). These inconsistent findings stress the importance of
examining personality more globally.

15

Carver and White’s (1994) BIS/BAS inventory is a global measure of personality.
The Behavioral Inhibition System (BIS) is associated with behavioral inhibition in an
effort to avoid negative outcomes (Carver & White, 1994). BIS is associated with
negative affect as well as increased sensitivity to anxiety (Carver & White, 1994). The
Behavioral Activation System (BAS) is sensitive to reward and escape from punishment
(Carver & White, 1994). Those high in BAS might be more likely to make an effort to
reach goals. Additionally, BAS is associated with approach behaviors as well as positive
affect.
The BAS/BIS Inventory is associated with several personality constructs of the
Five Factor Model of Personality (Smits & Boeck, 2006); however, the literature is
limited. The BAS is similar to the Five Factor Model Extraversion construct, but they are
not strongly associated (Smits & Boeck, 2006). More specifically, Extraversion is
associated with high activity level, sensation seeking, and positive affect (McCrae &
Costa, 1987). Therefore, the association between the BAS and Extraversion is likely due
to the approach tendency with both constructs (Smits & Boeck, 2006). The BIS maps
onto the trait of Neuroticism and is associated with a propensity towards negative affect
and anxiety (McCrae & Costa, 1987). The association between BIS and Neuroticism may
be due to the negative affect sensitivity found in both constructs (Smits & Boeck, 2006).
However, the literature is sparse with regard to mapping the BAS/BIS Inventory onto the
remaining constructs of the Big Five Inventory, Openness, Agreeableness, and
Conscientiousness (McCrae & Costa, 1987). The BIS/BAS subscales do map onto
Openness, Agreeableness, and Conscientiousness, but to a lesser degree than Neuroticism
and Extraversion (Smits & Boeck, 2006). Agreeableness has been found to be positively
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associated with BIS and negatively associated with BAS Drive. However,
Conscientiousness was found to be negatively associated with BAS Fun-seeking in one
sample but not the other. Finally, Openness has not been found to be significantly
predicted by the BIS/BAS Inventory (Smits & Boeck, 2006).
The BAS/BIS is preferable over other personality inventories for the current study
because this inventory is sensitive to behaviors that may be more associated with how
parents interact with their children, specifically approach and inhibition behaviors
(Carver & White, 1994). These behaviors would be more associated with a parents’
likelihood or capability to attending to their infants’ emotional needs than the constructs
that comprise the Five Factor Model (McCrae & Costa, 2004). Additionally, the validity
and reliability data for the constructs of the BIS/BAS Inventory are more consistent than
that of the Five Factory Model (McCrae & Costa, 2004). Therefore, the current study
used the BIS/BAS Inventory (Carver & White, 1994) to assess parent personality.
Parent Personality and the Parent-Child Relationship. Parent personality
impacts child developmental outcomes both directly and indirectly (Belsky, 1984;
Kochanska et al., 1997). Parent personality can have a direct impact on children (Belsky,
1984), such as emotional and mental development (Casalin et al., 2014; Molfese et al.,
2010). For example, negative aspects of maternal personality, such as rigidity and
negative affect, have been found to negatively impact infants’ mental development
(Molfese et al., 2010). In addition, high maternal neuroticism and low conscientiousness,
additional negative aspects of personality, have been associated with increased
externalizing problems (Prinzie et al., 2009) and defiance (Kochanska et al., 1997) in

17

children. Therefore, it is important to examine the impact of parent personality on the
development of regulation in children.
In addition to the direct effects of parent personality on child developmental
outcomes through parenting behaviors, personality has an indirect effect on children
through the marital relationship (Belsky, 1984). Personality traits such as
conscientiousness and extraversion have been found to be associated with supportive
parenting (Werneck et al., 2004). Whereas, neuroticism has been found to be associated
with less supportive parenting (Clark et al., 2000) or difficulties in the marriage (Shiota &
Levenson, 2007). These findings may be due to the negative emotionality and emotion
dysregulation associated with this personality trait (O’Rourke, Claxton, Chou, Smith, &
Hadjistavropoulose, 2010). Additionally, low levels of neuroticism are associated with
higher parental worth, or how one feels about themselves as a parent (Achtergarde et al.,
2015). The direct and indirect influences of parent personality go on to impact the
development of infant physiological regulation. Thus it is important to evaluate the
effects of parent personality in conjunction with marital satisfaction due to the effect of
personality on the marital relationship.
In sum, parent personality impacts children via different pathways (Werneck et
al., 2014). One pathway of influence is through the effect of parent personality on
parenting behaviors (Belsky, 1984). Children of parents who are high on negative
personality traits are at risk for poorer emotion regulation (Kochanska et al., 1997) and
poor developmental outcomes (Prinzie et al., 2009). A second pathway of influence
though parenting affects the marital relationship, which can then impact the child through
parenting. Previous research has acknowledged the direct role of personality on the
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marital relationship, parenting, and child developmental outcomes (Karney & Bradbury,
1995). However, no studies have examined the how individual differences in parents
contribute to infant physiological regulation. The current study assessed whether
individual differences in parent personality impacts the association between marital
satisfaction and infant RSA.
The Inclusion of Fathers
Historically, much of the literature involving infant physiological regulation and
parent factors has primarily focused on the mother-infant relationship, whereas less focus
has been placed on the father-infant relationship. What is known about the effect of
marital satisfaction on infant physiological regulation is based on maternal appraisal of
the marriage (e.g., Porter et al., 2003). Infants of mothers who are high in marital
satisfaction are better at emotion regulation compared to infants of mothers who are high
in marital dissatisfaction. However, it is not clear how paternal factors affect infant
physiological regulation.
The social context of the family has changed. Fathers are now more involved with
their families currently than they were in previous generations (McBride et al., 2005).
Additionally, mothers and fathers interact differently with their infants (Forbes et al.,
2004). Mothers are typically involved in more caregiving activities (Forbes et al., 2004),
whereas fathers are typically more involved in play (Belsky, Gilstrap, & Rovine, 1984).
Few studies have evaluated the differences between mother-infant and father-infant
interactions in terms of physiological regulation. Therefore, it is reasonable to assume
that these differences between mothers and fathers might be reflected in infant
physiological regulation. Additionally, there might be differences between mothers and
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fathers for the Still Face Paradigm (Forbes et al., 2004). Thus, the present study focused
on the inclusion of both parents to assess whether mothers and fathers differentially
impact physiological regulation.
The Current Study
Research has focused on the association between infant RSA and parent marital
conflict. Even though marital conflict influences the marital relationship, it is not an
indicator of the overall state of the marriage (Bradbury & Karney, 1993). Although
conflict can influence marital satisfaction, high levels of conflict do not imply that the
marriage is unsatisfactory (Bradbury & Karney, 1993). Marital satisfaction is more
reflective of the global marital relationship in community samples (Bradbury & Karney,
1993) and has been found to predict a host of developmental outcomes in young infants
and children (Fincham, Grych, & Osborne, 1994). For example, infants of parents who
are more satisfied are better at regulating their emotions (e.g., Howes & Markman, 1989).
Children of mothers who displayed more negative affect were more prone to anger
(Kochanska et al., 1997). Additionally, negative affect is found to impact child emotional
stability; children of parents who respond frequently with anger or frustration are likely
to have lower emotional stability (Prinzie et al., 2004). However, it is unclear how parent
marital satisfaction impacts infant RSA suppression, and specifically physiological
indicator of regulation (Conradt & Ablow 2010). The current study examined the
associations between parent marital satisfaction and infant RSA suppression in a
community sample.
Previous research has also established the role of individual differences in parents,
or parent personality, in parent-child interactions (Belsky, 1984; Prinzie et al., 2009) and
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developmental outcomes. For example, parent personality impacts child emotionality
(Kochaksa et al., 1997) and emotional stability (Prinzie et al., 2004). Children of parents
who possess negative personality traits (e.g., Neuroticism; Kochanska et al., 2004) are at
risk for poor developmental outcomes (Prinzie et al., 2009). Thus, parent personality
impacts multiple relationships, specifically how parents interact with their children
(Karney & Bradbury, 1995) and how spouses interact with each other (O’Rourke et al.,
2010). Negative aspects of personality, such as high BIS sensitivity or high Neuroticism,
can negatively impact familial relationships (O’Rourke et al., 2010).
Parent personality may moderate the association between marital satisfaction and
infant RSA suppression. Moderation exists when the direction and/or strength of an
association of the independent and dependent variables is due to a third, moderating
variable (Baron & Kenny, 1986). Moderating variables impact the association between
two variables, such that variations in the moderating variable can explain differences in
the association between the variables of interest (MacKinnon, 2011). Specifically, a
parent’s level of BAS or BIS sensitivity was expected to impact the association between
marital satisfaction and infant RSA suppression. In the case of parent personality, the
moderating variable is continuous, which allows for the assessment of how a parent’s
level of BAS/BIS impacts the proposed association between parent marital satisfaction
and infant RSA suppression (MacKinnon, 2011).
The current study aimed to examine the association between parent marital
satisfaction and personality on infant RSA suppression during a stress-inducing task (e.g.,
the Still Face Paradigm; Tronick et al., 1978). Taking previous research into
consideration, the current study aimed to address the following questions: 1) To what
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extent does parent marital satisfaction predict infant RSA? 2) Does parent personality
(BAS, BIS) moderate the association between marital satisfaction and infant RSA
suppression? The current study utilized a moderation framework to examine these
research questions. The study aimed to address the following hypotheses.
Hypothesis 1: Main Effect of Marital Satisfaction. It was predicted that greater
marital satisfaction would be associated with greater infant RSA suppression during a
stress-inducing task (Still-Face Paradigm; Tronick et al., 1978). Previous research has
found that parent marital satisfaction is associated with child emotion regulatory abilities
(Cummings & Davies, 2002). Children of parents who are higher in satisfaction are better
at regulation emotions, whereas children of parents who are low in marital satisfaction
are at greater risk for internalizing and externalizing disorders (Cummings & Davies,
2002). In addition, previous work has linked child RSA, a physiological proxy of emotion
regulation (Graham et al., 2010), and marital conflict such that marital conflict was
associated with lower levels of RSA suppression in children (Porter et al., 2003).
However, parent marital satisfaction might be a better predictor of RSA suppression in
children in a community sample, as the level of marital satisfaction might indicate the
overall perceived state of the marriage. It was reasonable to expect that level of parent
marital satisfaction would impact infant RSA suppression. As marital satisfaction might
have different results between parents, separate models for mother and father data were
ran. Such that, maternal marital satisfaction and maternal personality were used to predict
infant RSA suppression with mothers and paternal marital satisfaction and paternal
personality were used to predict infant RSA suppression with fathers.
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Hypothesis 2: Parent Personality as a Moderator. It was predicted that parent
personality would moderate the association between parent marital satisfaction and infant
RSA suppression. Previous research has found that parent personality impacts the parentchild relationship and can impact the marital relationship (Werneck et al., 2014) as well
as child developmental outcomes (Belsky, 1984). Parent emotionality, which has been
factored into some models of personality, is known to impact child emotionality
(Kochanska et al., 1997). Additionally, personality has been found to impact marital
satisfaction (Karney & Bradbury, 1995) with negative personality traits (e.g.,
Neuroticism) being associated with decreased marital satisfaction and positive traits (e.g.,
Extraversion) being associated with higher marital satisfaction (O’Rourke et al., 2010).
It was expected that BIS and BAS would differentially impact infant RSA
suppression, with optimal RSA suppression occurring in infants of parents who are high
in BAS sensitivity and high and marital satisfaction. This association was expected due to
the positive affect associated with high levels of BAS sensitivity (Smits & Boeck, 2006).
Parents who are higher in approach and positive affect, which are components of the
BAS, are likely to have more positive and rewarding interactions with their infants and
might be more satisfied in their marriages. High levels of BIS sensitivity are associated
with negative affect, increased inhibition, and higher levels of self-criticism (Smits &
Boeck, 2006). Due to the association between negative affect and high level of BIS
sensitivity, and the detrimental effect of negative personality traits on marital satisfaction
(O’Rourke et al., 2010), infants of parents high in BIS sensitivity may not be able to
properly regulate RSA. This effect could be due to the high negative affect associated
with high BIS sensitivity. High BIS sensitivity may lead parents to withdraw from the
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infant emotionally and display more negative affect during parent-infant interactions as
well as withdrawing from the marital relationship. In order to assess for differences
between personality traits, separate analysis were ran for BAS/BIS Inventory (Carver &
White, 1994) subscales.
Hypothesis 3: Role of Infant RSA Baseline. It was predicted that baseline RSA
would be an alternative outcome variable when assessing the influence of parent marital
satisfaction and parent personality on infant RSA. Children and infants of dissatisfied
marriages are at greater risk for emotion dysregulation than infants of more satisfactory
marriages (Cummings & Davies, 2002). Additionally, children of marriages high in
dissatisfaction have been found to have difficulty with physiological regulation (Moore,
2010). Previous research has found that high baseline RSA is indicative of a larger
capacity to regulate emotions (Propper & Moore, 2006). Due to this, it was thought that
baseline RSA would be another way to assess the influence of parent marital satisfaction
and parent personality on infant physiological regulation. It is possible that high baseline
RSA might be adaptive for infants who are in families with high marital dissatisfaction.
In other words, the higher levels of baseline RSA might give infants in families with high
marital dissatisfaction more capacity to physiologically regulate in response to their
parents’ marital dissatisfaction.
Hypothesis 4: Mothers versus Fathers. Previous research has found that
mothers and fathers interact differentially with their infants (Forbes et al., 2004). Mothers
more frequently engage in care activities whereas fathers are more involved in play
(Belsky et al., 1986). Additionally, mothers and fathers respond differently to marital
dissatisfaction (Karney & Bradbury, 1995). Mothers may limit father-infant interactions
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through gatekeeping (Corio & Emery, 1998), whereas fathers may be more likely to
withdraw from the marital relationship as well as the parent-infant relationship (Howes &
Markman, 1989). Despite these qualitative differences between mothers and fathers in
how they interact with their infants and how they respond to marital dissatisfaction, the
research on how these apparent differences might differentially predict differences in
infant RSA has not been examined.
It is known that maternal personality and marital satisfaction impacts infants’
developmental outcomes (e.g., Molfese et al., 2010; Moore, 2010). However, this has not
been examined as extensively in fathers as it has been in mothers. Based on the literature,
however, differences in mother-infant and father-infant interactions were expected to
differentially predict infant RSA suppression. It was hypothesized that infants would
engage in less RSA suppression with mothers as opposed to fathers. This could be due to
differences in caregiving such that mothers are more involved in early infancy than
fathers (Belsky et al., 1986), therefore infants may be more accustomed to mothers
responding more to emotion regulatory needs than fathers. However, the examination of
the association between marital satisfaction, parent personality and infant suppression
with mothers versus fathers was exploratory.
Method
Participants
The sample consisted of 38, 6-month old infants (39.5% female; +/- 2 weeks) and
their parents (mothers and fathers) recruited as part of a larger longitudinal study. This
larger study was approved by the Western Kentucky University Institutional Review
Board (see Appendix for the WKU IRB Approval letter). Participants are actively being
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recruited from the community expectant parent classes at a local hospital, community
health fairs, through flyers at local businesses, and through birth announcement letters.
Study inclusion criteria included: infants must be full-term (gestational age ≥37 weeks,
birth weight ≥ 5.5 lbs.) and without birth complications, both parents must be able to
participate and able to read/understand English and families must be available to
participate at all time-points of the larger longitudinal study. Families were paid $20 for
each session.
The majority of families in the study were European American (infants: 84.2%;
mothers: 86.8%; fathers: 89.5%). The mean age for mothers was 31.05 (SD=5.20; range=
22 to 44) and the mean age for fathers was 33.45 (SD=6.40; range= 22 to 49). The
majority of parents from the sample had completed an Associate’s degree or higher
(78.9% mothers; 84.2% fathers). The education for mothers were as follows: 21.1% had
some college education, 2.6% completed an Associate’s degree, 23.7% completed a
Bachelor’s degree, 7.9% had some graduate level education, and 44.7% had completed a
graduate degree. The education for fathers were as follows: 5.3% received some high
school education, 2.6% completed high school, 2.6% completed trade school, 5.3%
completed an Associate’s degree, 39.5% completed a Bachelor’s degree, 7.9% had some
graduate level education, and 31.6% completed a graduate degree.
The majority of the sample reported being middle class; 55.2% of the sample
reported an income between $45,000-89,999. In regard to the rest of the sample, 21.1 %
of the sample reported an income of $44,999 or less and 23.7% of the sample reported an
income between $90,000-150,000 or more. The living arrangements of the families were
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as follows: 89.5% of the parents were married and living together and 10.5% of the
parents were unmarried and living together.
Procedure
Two weeks prior to the scheduled laboratory visit, parents received a packet of
questionnaires in the mail, which included a measure of parent personality. Parents
returned the completed packets at the laboratory visit. After signing consent forms,
parents were randomly assigned to participate first or second with their infants in the
Still-Face Paradigm (SFP; Tronick et al., 1978), which is a laboratory procedure
involving alternating phases of play and blunted affect (play, still-face, reunion). Before
the SFP, baseline cardiac physiology was collected while the parent (either mother or
father) held the infant in his or her lap for 180 seconds. Following baseline, parents began
the SFP beginning with a play episode (90 seconds) followed by the still-face episode (90
seconds). During the still-face episode parents were instructed to sit back in their chair
with a neutral expression and refrain from interacting with their infant. This episode was
followed by the reunion episode (90 seconds) and a second baseline (180 seconds). After
the first parent-infant SFP was completed and the infant is in a calm state, the second
parent participated in the same baseline, SFP, and second baseline (180 seconds) with
his/her infant. After the second parent completed the second baseline with his/her infant,
the remaining lab visit consisted of observational measures of temperament, as well as
parent-infant dyadic free-play task. The Still-Face Paradigm (Tronick et al., 1978) was
one of several laboratory tasks completed during the laboratory visit. Parents separately
completed the remaining laboratory tasks with their infant. In between tasks, parents
completed additional questionnaires, which included a measure of marital satisfaction.
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All laboratory visits were video and audio recorded. Each lab visit lasted approximately
90 to 120 minutes.
Measures
Marital Satisfaction. The Short Marital Adjustment Test (SMAT; Locke &
Wallace, 1959) was completed by both parents to measure global marital satisfaction.
The measure consists of 15 items where the choices range on a 7-point scale (1: very
unhappy to 7: perfectly happy) as well as questions with a forced choice (yes/no). The
score is determined by participants’ responses to the questions, with higher scores being
indicative of greater marital satisfaction. Scores range from 1-158, with scores less than
100 indicating marital distress (Locke & Wallace, 1959). An example of a sample item is
“Do you ever wish you had not married.” Locke and Wallace (1959) reported a split half
reliability of 0.90. In addition, previous research has determined that the SMAT is also
able to discriminate between satisfied couples and couples experiencing marital distress
(Freeston & Plechaty, 1997). In the present study, Cronbach α scores were .76 for
mothers and .64 for fathers. However, one mother and 6 fathers did not complete item
one of the questionnaire, which asks participants to select how happy they are at the
current moment in their relationship (Locke & Wallace, 1959). This is likely influencing
the lower α for fathers in comparison to mothers.
Parent Personality. The Behavioral Inhibition System/Behavioral Activation
System (BIS/BAS; Carver & White, 1994) was administered to assess parent personality.
The questionnaire consists of 20 questions assessing behavioral inhibition and behavioral
activation. The BIS subscale is comprised of seven questions that assess withdrawal
behavior as well as negative affect (i.e. anxiety). Two questions are reversed scored on
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the BIS. The remaining 13 questions map onto 3 BAS subscales: approach behaviors or
drive (4 items), reward responsiveness (5 items), and fun seeking (4 items). Subscale
scores are computed by summing the answers to the items of that subscale. The
respondents have a choice between 4 options (1: very true for me, 2: somewhat true for
me, 3: somewhat false for me, 4: very false for me). An example of a sample item from
the BIS subscale is “Even if something bad is about to happen to me, I rarely experience
fear or nervousness.”
Carver and White (1994) reported the scales to have the following reliabilities:
BIS subscale α =.74, BAS Drive α =.76, BAS fun-seeking α =.66, and BAS Reward (α
=.73). In the present study, Cronbach α scores were as follows: BIS subscale (mothers:
α=.80; fathers: α = .77), BAS Drive (mothers: α =.81; fathers; α =.71), BAS Fun-seeking
(mothers: α =.75; fathers: α =.57); BAS Reward Responsiveness (mothers: α =.55,
fathers: α =.58). The overall Cronbach α score for the BAS subscales was .74 for mothers
and .68 for fathers.
Cardiac Monitoring. At the beginning of the laboratory visit, disposable
electrodes attached to leads were placed on the parents’ and the infant’s upper torsos.
Three disposable electrodes were placed on the infant and parents’ chest/ribcage in a
triangular pattern to collect heart period. Additional electrodes are places on the midline
of the back (2 electrodes) and on the midline of the chest (2 electrodes). The leads are
attached to a harness, which is connected to a chassis and fed into a computer. The
chassis (Mindware Technologies; Gahanna, OH) and the computer recorded heart
interbeat intervals. After the laboratory visit, trained laboratory assistants edited the data
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for artifacts using MindWare HRV 3.0.21. RSA was calculated every 30 seconds during
the baseline and all episodes of the SFP, using Porges’s (1985) method.
A positive correlation was also found between infant RSA baseline with mothers
and fathers (r(36)=.43, p=.01). Due to the correlation between infant-father baseline RSA
and infant-mother baseline RSA, these values were averaged together to create a
composite baseline RSA score. In order to assess RSA suppression, differences scores
were computed, which is similar to previous studies examining RSA suppression (Stifter,
Dollar, & Cipriano, 2011). These differences scores were calculated by subtracting the
mean RSA value from the still-face episode from the composite baseline RSA score.
Therefore, infant RSA suppression with mothers was calculated by subtracting the stillface mean RSA value with mothers from the composite baseline RSA value. Similarly,
infant RSA suppression with fathers was calculated by subtracting the still-face mean
RSA value with fathers from the composite baseline RSA value. A positive RSA
difference score (ΔRSA) indicated RSA suppression with larger scores representing
greater RSA suppression.
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Results
Results are organized into two sections. The first section consists of preliminary
analyses of the study variables. Descriptive statistics were run for the variables of interest
(BIS, BAS, marital satisfaction, infant RSA baseline, infant RSA suppression).
Additionally, correlation analyses were run between the variables to examine relations
among the variables. In addition, tests for the inclusion of covariates were run to assess
whether covariates needed to be included in subsequent models. The second section
contains the results from the hierarchical regression models that test the study
hypotheses.
Table 1
Descriptive Statistics for Study Variables
Measures
Mother
Marital Satisfaction
BIS
BAS Drive
BAS Fun Seeking
BAS Reward Responsiveness
Father
Marital Satisfaction
BIS
BAS Drive
BAS Fun Seeking
BAS Reward Responsiveness
Infant
Baseline RSA: Mother
Baseline RSA: Father
RSA Suppression: Mother
RSA Suppression: Father
Mean Baseline RSA

n

M (SD)

Skewness

Kurtosis

38
38
38
38
38

119.60 (21.3)
1.80 (.50)
2.03 (.56)
2.17 (.54)
1.38 (.34)

-1.12
.25
.70
.58
.92

1.61
-.76
1.04
-.25
.09

37
38
38
38
38

119.00 (19.30)
2.40 (.56)
2.20(.55)
3.25 (.48)
2.40(.33)

-1.12
-.11
.05
.63
.57

1.61
-.31
.59
.65
.14

38
37
38
37
38

3.43(.87)
3.52(.93)
.21 (.78)
.08 (.73)
3.47(.75)

.68
-.23
-.40
1.14
-.68

.26
-1.02
-.16
3.01
-.75
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Preliminary Statistics
Descriptive Statistics and Bivariate Correlations. Descriptive statistics were
run for the study variables and are reported in Table 1. All variables were relatively
normally distributed. Bivariate correlations were conducted to assess the relationship
between the variables of interest. Table 2 and Table 3 depict within parent correlations.
Table 2 depicts the within parent correlations (mother personality, marital satisfaction,
and infant RSA (baseline and suppression) for mothers. The three BAS subscales (Drive,
Fun-seeking, and Reward) were positively correlated with each other, rs =.50-.56, for
mothers. There were no additional significant correlations found between parent
personality, marital satisfaction, or infant RSA baseline for mothers.
Table 2
Within-Parent Correlations for Mother Variables
Measure
1.
2.
3.
4.
1. Marital Sat.
2. BIS
-.16
3. BAS Drive
-.03
-.11
4. BAS Fun
-.12
-.03 .50**
5. BAS Reward
-.09
.14 .56** .50**
6. Infant Baseline RSA
.11
-.05 -.08
-.01
7. Infant RSA Suppression: Mother
-.01
-.06 .06
.04
†
Note: p < .10, * p < .05, ** p <. 01.

5.

6.

-.14
-.01
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Table 3 depicts the correlations for father personality, marital satisfaction, and
infant baseline RSA. Similar to mothers, the BAS subscale scores were correlated with
one another, except the correlation between BAS Fun-seeking and Reward was a trend (r
=.30, p < .10). In addition, the BIS subscale score and the BAS Drive subscale score were
negatively correlated with each other, indicating that lower BIS scores were associated
with higher BAS Fun-seeking scores in fathers. Similar to mothers, there were no
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significant correlations between parent personality, marital satisfaction, or infant RSA
baseline for fathers.
Table 3
Within-Parent Correlations for Father Variables
Measure
1.
2.
1. Marital Sat.
2. BIS
-.07
†
3. BAS Drive
.31
-.40*
†
4. BAS Fun
.30
-.09
5. BAS Reward
-.11
-.06
6. Infant Baseline RSA
-.09
.38*
7. Infant RSA Suppression: Father
.18
.10
Note: †p < .10, * p < .05, ** p <. 01.

3.

4.

5.

6.

.60**
.30†
-.25
.06

.34*
-.30†
-.02

-.18
.21

.19

Between-parent correlations were run and are reported in Table 4. Mother and
father marital satisfaction were positively associated, indicating that higher levels of
marital satisfaction in one parent was associated with higher marital satisfaction in the
other.
Tests for Covariate Inclusion. Chi-square and t-test analyses were run to
examine demographic variables, such as parent order (who went first in the laboratory
visit), parent education, family income, infant gender, and parity in mothers and fathers.
All analyses were found to be non-significant. Therefore, none of the demographic
variables were included as covariates in the remaining analyses.
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Table 4
Between-Parent Correlations
Measure

Mother
Mother
Mother
Mother
Mother
Marital
BIS
BAS
BAS
BAS
Sat.
Drive
Fun
Reward
Father Marital Sat.
.48**
-.11
.02
-.20
-.12
Father BIS
-.06
-.03
.17
-.02
-.07
Father BAS Drive
.12
-.07
.13
-.001
.06
Father BAS Fun
.09
-.06
.17
.07
.05
Father BAS Reward
-.22
.23
-.06
-.03
.14
Infant Baseline RSA
.08
-.19
-.16
-.03
-.30
Infant RSA Suppression: Father
.16
-.10
-.02
-.29†
.00
†
Note: p < .10, * p < .05, ** p <. 01. B.RSA=Baseline RSA; RSA S.=RSA Suppression

34

Infant
Baseline RSA:
Mother
-.14
.38*
-.24
-.18
-.07
.43**
.30

Infant
RSA Suppression:
Mother
-.06
.10
.10
.14
-.19
.16
.32†

Hierarchical Multiple Regression Analysis
The remaining analyses used hierarchical multiple regression to test the study
hypotheses. Separate models were run for infant-mother and infant-father data. The first
step of the regression models included the main effects of marital satisfaction and parent
personality with infant RSA suppression as the outcome. This step of the hierarchical
multiple regression model tested hypotheses 1 and 2. The second step of the analyses
included the main effects and the two-way interaction between marital satisfaction and
parent personality with infant RSA suppression as the outcome. The second step also
addressed hypothesis 2. Separate models were run for BIS and BAS subscales. A second
set of hierarchical multiple regression models were run to assess hypothesis 3, to assess
whether infant baseline RSA was predicted by parent marital satisfaction and parent
personality. The models were run in a similar fashion to the previous set of hierarchical
multiple regression models; however infant baseline RSA was included as the outcome.
Because the two sets of hierarchical multiple regression models were run separately for
mother-infant and father-infant dyads, hypothesis 4 could be assessed.
Infant RSA suppression: Mother-infant model results. Table 5 reports the
hierarchical multiple regression results for the model examining the extent to which
marital satisfaction and parent personality predicted infant RSA suppression. Step 1 of
the hierarchical multiple regression models examined the main effects of marital
satisfaction and parent personality (BIS, BAS Drive, BAS Fun-seeking, BAS Rewardresponsiveness) as predictors of infant RSA suppression with mothers. Across all models,
the main effects of marital satisfaction and mother personality did not significantly
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predict infant RSA suppression. Step 2 included the two-way interactions between
marital satisfaction and mother personality as predictors of infant RSA suppression with
mothers. Similar to Step 1, all of the models were non-significant.
Table 5
Infant RSA Suppression with Mother Predicted by Maternal Marital Satisfaction and
Maternal Personality
Model
B
SE(B) β
df
F
R2
ΔR2
BIS
I.
2
.07
.004
Marital Satisfaction
-.001 .01
-.02
BIS
-.10
.26
-.06
II.
3
.15
.01 .01
Marital Satisfaction
.00
.01
-.01
BIS
-.10
.27
-.07
Marital Sat. X BIS
-.01
.02
-.10
BAS Drive
I.
2
.07
.004
Marital Satisfaction
.00
.01
-.01
BAS Drive
.08
.23
.06
II.
3
.22
.02 .02
Marital Satisfaction
.00
.01
.00
BAS Drive
.16
.26
.12
Marital Sat. X BAS Drive
.01
.01
.14
BAS Fun Seeking
I.
2
.03
.002
Marital Satisfaction
.00
.01
-.01
BAS Fun Seeking
.06
.24
.04
II.
3
.06
.01 .003
Marital Satisfaction
.00
.01
-.01
BAS Fun Seeking
.07
.25
.05
Marital Sat. X BAS Fun
.004 .01
.06
BAS Reward Responsiveness
I.
2
.004
.00
Marital Satisfaction
.00
.001
-.01
BAS Reward
-.02
.39
-.01
II.
3
.003
.00 .00
Marital Satisfaction
.00
.01
-.01
BAS Reward
-.02
.39
-.01
Marital Sat. X BAS Reward .00
.02
.003
†
Note: p < .10, * p < .05, ** p <. 01.
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Table 6
Infant Baseline RSA with Mother Predicted by Maternal Marital Satisfaction and
Maternal Personality
Model
B
SE(B) β
df F
R2
ΔR2
BIS
I.
2
.23
.01
Marital Satisfaction
.004
.006
.10
BIS
-.06
.26
-.04
II.
3
.38
.03
.02
Marital Satisfaction
.003
.006
.09
BIS
-.05
.26
-.03
Marital Sat. X BIS
.01
.02
.14
BAS Drive
I.
2
.30
.017
Marital Satisfaction
.004
.006
.11
BAS Drive
-.10
.22
-.07
II.
3
.23
.02
.003
Marital Satisfaction
.004
.006
.11
BAS Drive
-.07
.25
-.04
Marital Sat. X BAS Drive
.003
.01
.06
BAS Fun Seeking
I.
2
.21
.01
Marital Satisfaction
.004
.006
.11
BAS Fun Seeking
.01
.24
.009
II.
3
.73
.06
.05
Marital Satisfaction
.003
.006
.085
BAS Fun Seeking
.06
.235
.043
Marital Sat. X BAS Fun
.02
.01
.23
BAS Reward Responsiveness
I.
2
.53
.03
Marital Satisfaction
.003
.006
.10
BAS Reward
-.30
.37
-.13
II.
3
.62
.05
.02
Marital Satisfaction
.005
.006
.15
BAS Reward
-.31
.38
-.14
Marital Sat. X BAS Reward
.02
.02
.16
Note: †p < .10, * p < .05, ** p <. 01.
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Table 7
Infant RSA Suppression with Father Predicted by Paternal Marital Satisfaction and
Paternal Personality
Model
B
SE(B) β
df F
R2
ΔR2
BIS
I.
2
.81
.05
Marital Satisfaction
.01
.01
.20
BIS
.16
.22
.12
II.
3
.58
.05
.01
Marital Satisfaction
.01
.01
.13
BIS
.17
.23
.14
Marital Sat. X BIS
.01
.01
.10
BAS Drive
I.
2
.55
.03
Marital Satisfaction
.01
.01
.18
BAS Drive
.01
.23
.01
II.
3
.37
.03
.002
Marital Satisfaction
.001
.001
.19
BAS Drive
.02
.24
.02
Marital Sat. X BAS Drive
.002
.009
.05
BAS Fun Seeking
I.
2
.84
.05
Marital Satisfaction
.001 .017
.22
BAS Fun Seeking
-.20
.26
-.13
II.
3
.55
.05
.00
Marital Satisfaction
.001 .001
.22
BAS Fun Seeking
-.20
.27
-.13
Marital Sat. X BAS Fun
.00
.02
.001
BAS Reward Responsiveness
I.
2
.99
.06
Marital Satisfaction
.01
.01
.19
BAS Reward
.35
.37
.16
II.
3
3.68*
.26
.20
Marital Satisfaction
.01
.01
.20
BAS Reward
.48
.34
.22
Marital Sat. X BAS Reward
.05*
.02
.45
Note: †p < .10, * p < .05, ** p <. 01.
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Infant RSA baseline: Mother-infant model results. Additional hierarchical
multiple regression models were ran with infant RSA baseline as the outcome variable to
examine hypothesis 3 and are reported in Table 6. All models predicting infant RSA
baseline were non-significant.
Infant RSA suppression: Father-infant model results. Table 7 reports the
hierarchical multiple regression results for the model examining to the extent that marital
satisfaction and parent personality predicted infant RSA suppression with fathers,
assessing hypothesis 1, 2, and 4. Step 1 of the hierarchical multiple regression included
the main effects of marital satisfaction and parent personality as predictors of infant RSA
suppression. Significant results were not found for step 1 of the hierarchical multiple
regression models predicting infant RSA suppression
Similar to the mother-infant models, Step 2 also included the two-way interaction
between marital satisfaction and father personality as predictors of RSA suppression with
fathers. The only model that was significant was the BAS Reward Responsiveness model
(F (3,32) = 3.68, p = .02). The Marital Satisfaction X BAS Reward Responsiveness
interaction was significant (B = .05, SE = .02, t = 2.93, p = .006). Follow-up simple
slopes tests were used to examine simple slopes one standard deviation above and below
the mean (Aiken & West, 1991). As seen in Figure 1, the simple slopes test revealed that
infants of fathers who were high in BAS Reward Responsiveness and high in marital
satisfaction had higher levels of RSA suppression (B = .03, SE = .01, p = .006). The
simple slope for infants of fathers who were low in BAS Reward Responsiveness and low
in marital satisfaction was non-significant (B = -.01, SE = .01, p = .28).
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Infant RSA Suppression

1
0.8
0.6
0.4

Low Father
BAS
Reward

0.2
0

High Father
BAS
Reward

-0.2
-0.4

Low Father
Marital Satisfaction

High Father Marital
Satisfaction

Figure 1. Graph of infant RSA suppression by paternal marital satisfaction and
personality.
Infant RSA Baseline: Father-infant model results. Additional hierarchical
multiple regression models were ran with infant RSA baseline as the outcome variable
and are reported in Table 8. This assessed hypotheses 3 and 4. All models predicting
infant RSA baseline were non-significant. Step 1 of the hierarchical multiple regression
models revealed that there was a main effect of BIS, F(2, 36) = 3.40, p < .05, as a
significant predictor of infant RSA baseline. Step two of the hierarchical multiple
regression models revealed non-significant findings. The model containing BIS was
trending, but was no longer significant.
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Table 8
Infant Baseline RSA with Father Predicted by Paternal Marital Satisfaction and Paternal
Personality
Model
B
SE(B) β
df F
R2
ΔR2
BIS
I.
2
3.40* .17
Marital Satisfaction
-.002
.01
-.06
BIS
.52*
.20
.40
II.
3
2.47† .18
.02
Marital Satisfaction
-.01
.01
-.14
BIS
.57*
.21
.44
Marital Sat. X BIS
.01
.01
.15
BAS Drive
I.
2
1.28
.07
Marital Satisfaction
.00
.007
-.01
BAS Drive
-.35
.23
-.26
II.
3
.89
.08
.01
Marital Satisfaction
.00
.007
.003
BAS Drive
-.34
.24
-.25
Marital Sat. X BAS Drive
.004
.01
.07
BAS Fun Seeking
I.
2
1.23 .07
Marital Satisfaction
-.001 .01
-.02
BAS Fun Seeking
-.39
.27
-.25
II.
3
1.10 .09
.02
Marital Satisfaction
-.001 .01
-.03
BAS Fun Seeking
-.37
.27
-.24
Marital Sat. X BAS Fun
.02
.02
.16
BAS Reward Responsiveness
I.
2
.43 .03
Marital Satisfaction
-.004 .01
-.11
BAS Reward
-.29
.39
-.13
II.
3
.34 .03
.01
Marital Satisfaction
.00
.01
-.01
BAS Reward
-.02
.39
-.01
Marital Sat. X BAS
Reward
.00
.02
.003
†
Note: p < .10, * p < .05, ** p <. 01.
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Discussion
This study aimed to address the extent to which parent marital satisfaction and
parent personality predicted infant RSA suppression. This study is one of few that
included parent marital satisfaction instead of marital conflict (e.g., Moore et al., 2009) as
a predictor of infant RSA suppression. In addition, it is the only study to examine parent
personality as a moderator of the relationship between marital satisfaction and infant
RSA suppression. Findings from hierarchical multiple regression analyses revealed nonsignificant findings for mothers, but significant findings for fathers were found.
Parent Marital Satisfaction
Previous research has shown that parent marital satisfaction impacts children’s
emotion regulation (Cummings & Davies, 2002) and physiological regulation (Gottman
& Katz, 1989). The current study found that mother marital satisfaction was not a
significant predictor of infant RSA suppression. These non-significant findings for
mothers could be for several reasons. First, previous literature has found that mothers are
better at role-differentiation than fathers (Belsky et al., 1991). This means that the
mother’s level of marital satisfaction might not carry over to impact her relationship with
her infant. Thus, infant RSA baseline and suppression may not be affected by mother
marital satisfaction.
Second, there might be better mother predictors of infant physiological regulation
than marital satisfaction and parent personality. For example, studies have found
maternal sensitivity to be associated with affect regulation in infants (Braungart-Rieker,
Garwood, Powers, & Wang, 2001). It is possible that maternal sensitivity might be
mitigating the effects of mother marital satisfaction on infant RSA baseline and
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suppression. Future studies should include additional parent predictors in order to more
thoroughly capture how parents influence physiological regulation in infants.
Finally, previous research has predominantly used maternal evaluations of marital
conflict as a predictor of infant RSA suppression as opposed to marital satisfaction (e.g.,
Moore, 2009). Although marital satisfaction scales, like the SMAT (Locke & Wallace,
1959), may capture a better picture of the marriage as a whole, exposure to parent marital
conflict may have a larger impact on infant physiological regulation. During conflict
parents may not be attending to their infant’s emotional needs and instead may be
focusing their attention to the conflict at hand (Moore, 2010). Therefore, it is possible
that marital conflict is a better predictor of infant RSA suppression with mothers as
opposed to parent marital satisfaction. Future studies should include both marital conflict
and marital satisfaction as possible predictors of infant RSA baseline and suppression.
Parent Personality
Previous research has examined how parent personality impacts the parent-infant
relationship (e.g., Shiota & Levenson, 2007) and the marital relationship (e.g., O’Rourke
et al., 2010). However, no previous studies have evaluated the associations between
parent personality and infant physiological regulation. Results examining the association
between maternal personality and infant RSA (baseline and suppression) were nonsignificant. This lack of association is counter to previous literature that has found
specific maternal personality characteristics to negatively impact infant emotion
regulation (e.g., Prinzie et al., 2009). For example, maternal neuroticism has been found
to be associated with increased externalizing problems in children (Prinzie et al., 2009).
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However, the current study utilized an assessment of personality, the BAS/BIS
Inventory, which is different from the measure that previous research has used, the Five
Factor Model. In contrast to the specific factors of the Five Factor Model, the BAS/BIS
Inventory is considered a more global assessment of personality (Carver & White, 1994).
Although factors of the Five Factor Model and the BAS/BIS Inventory have been found
to map onto similar constructs of personality (Smits & Boeck, 2006), it is possible that
the BAS/BIS Inventory is too broad of a measure to predict infant physiological
regulation. Future studies should continue to examine the association between parent
personality and infant physiological regulation utilizing additional measures of
personality.
Significant findings were found for fathers with aspects of parent personality
predicting infant RSA. There was a main effect of BIS predicting infant baseline RSA,
such that infants of fathers who were high in behavioral inhibition had higher levels of
RSA baseline. High RSA baseline is associated with a greater capacity to regulate
emotions (e.g., Propper & Moore, 2006). Fathers who are high in BIS might be higher in
negative affect and withdrawal behaviors due to their personality (Carver & White,
1994), and might be less able to attend to their infants’ emotional needs (Donovan,
Leavitt, & Walsh, 1998). Therefore, infants of fathers who are high in BIS might need
this larger capacity to regulate compared to infants of fathers who are low in BIS. Thus,
high baseline RSA may serve as a protective factor for these infants.
In addition, an interaction between father marital satisfaction and BAS Reward
Responsiveness was found to predict infant RSA suppression. More specifically, infants
of fathers who were high on marital satisfaction and high on Reward Responsiveness had
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higher levels of RSA suppression. This finding is consistent with the marital satisfaction
literature that fathers are more susceptible to spill-over effects (Coiro & Emery 1998).
In addition, children of parents who are high in marital satisfaction tend to have better
emotion and physiological regulation (e.g., Cummings & Davies, 2002) whereas children
of parents who are low in marital satisfaction are at greater risk to have difficulties with
emotion regulation later in childhood (e.g., Cummings & Davies, 2002; Fisherman &
However, what makes this finding in the current study unique is that parent
personality was found to interact with marital satisfaction to predict infant RSA
suppression. This finding suggests that for fathers who exhibit a personality type that is
high in reward responsiveness and who are also high in marital satisfaction might be
more likely to continually seek out rewarding interactions (Johnson et al., 2005) with not
only their spouses, but their infants too. Therefore, they are more likely to be engaged
within the spousal relationship and parent-child relationship than fathers who display
high reward responsiveness and low marital satisfaction. This active engagement in the
parent-infant interaction might help infants with the development of physiological
regulation.
Taken together, findings from the current study confirm our hypothesis that there
are differences between maternal and paternal influences on infant physiological
regulation. More specifically, marital satisfaction and parent personality may be better
predictors of infant physiological regulation with fathers than for mothers. These findings
emphasize the importance of assessing father predictors of infant physiological regulation
in addition to mother predictors.
Limitations and Future Directions
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There were limitations to the current study. First, the sample size was small,
consisting of only 38 mother-infant and 37 father-infant dyads, and lacked diversity.
These limitations limit the overall generalizability of the results. It is possible that if the
sample size were larger, the models would have had increased statistical power to detect
significant effects. In addition, the sample consisted of mostly European American,
middle-class families, whose parents were fairly well educated. It is possible that marital
satisfaction and parent personality might play more of a role in families who are lowincome and/or minorities. Future studies should examine the associations between marital
satisfaction, parent personality, and infant physiological regulation in a larger, more
diverse sample in order to fully examine these associations.
Second, there were also limitations due to how some constructs were measured.
The results containing BAS Reward Responsiveness for fathers should be interpreted
with caution due to the low Cronbach α score (α =.58). In addition, all of the parent
variables (parent personality and marital satisfaction) were self-report and there was only
one questionnaire assessing each construct. Future studies should take a more multimethod approach to assessing these parent variables. Infant RSA suppression was also
only measured during one task, the SFP. Previous research has indicated that infant RSA
suppression is context specific (Brooker & Buss, 2010; Calkins & Keane, 2004).
Therefore, future studies should examine parent predictors of infant RSA suppression in
additional contexts. It is possible that parent personality and/or marital satisfaction might
differentially predict infant RSA suppression during a different task, such as a fear or
anger task. In the future, utilizing multiple indicators for all variables of interest could
help understand how these parent variables predict infant physiological regulation.
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Lastly, the findings were only assessed at one time-point. It is possible that
associations between marital satisfaction, parent personality, and infant physiological
regulation may change over time. Previous research has found that there is a decrease in
marital satisfaction after the birth of a child (Lawrence, Rothman, Cobb, Rothman, &
Bradbury, 2008) and that the decrease in marital satisfaction dissipates as children grow
up (Moore, 2010). It is possible that the effects of marital satisfaction change depending
on how long it takes parents to rebound from that initial dip in marital satisfaction after
childbirth and how the effects of personality change in response to fluctuations in marital
satisfaction. In addition, research has shown that the infant physiological system to be
rapidly fluctuating in the first year of life (Bornstein & Suess 2000). As infants grow
older, their physiological system becomes more stable (Calkins & Keane, 2004). By
assessing the associations between marital satisfaction, parent personality, and infant
physiological regulation longitudinally we might better be able to understand how parents
contribute to the ever-changing infant physiological system.
Conclusions
In conclusion, the current study found differences in predictors of infant
physiological regulation for mothers and fathers. For mothers, there were no significant
influence of parent marital satisfaction and parent personality predicting infant
physiological regulation. For fathers, parent personality and marital satisfaction both
predicted infant physiological regulation, with father BIS predicting infant baseline RSA
and an interaction of marital satisfaction and reward predicting infant RSA suppression.
These findings suggest that personality and marital satisfaction might be better predictors
of infant RSA suppression and RSA baseline for fathers compared to mothers.
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The current study highlights the importance of assessing the influence of both
mothers and fathers on infant physiological regulation. Previous research has focused
primarily on maternal factors as they relate to infant physiological regulation. However, it
is important to assess how both mothers and fathers contribute to infant RSA baseline and
RSA suppression. By examining these associations, we might better be able to understand
how mothers and fathers differentially contribute to the development of this important
skill early in infancy.
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