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ABSTRACT

AFFECTIVE ATTUNEMENT AND ADRENOCORTICAL ATTUNEMENTAS PATHWAYS
BETWEEN INTIMATE PARTNER VIOLENCE AND CHILD BEHAVICR PROBLEMS

By
Lia Field Martin

Children exposed to intimate partner violence [IRY& at increased risk for experiencing
deficits in emotional and behavioral self-regulatidOne pathway between children’s IPV-
exposure and the development of behavior problertttei effects of IPV on the mother-child
care-giving relationship, specifically on motheiitdrattunement, a process that is thought to
underlie children’s development of self regulatsiills. Mother-child dyads that are affectively
attuned have mothers who can accurately read¢hidiiren’s emotional states and respond to
them sensitively and appropriately; children aenthble to use their mothers’ responding to
successfully regulate their affect. Research with-IPV exposed populations indicates that
some mother-child dyads also exhibit attuned adremical stress responses, and that mothers
from more physiologically attuned dyads are mofedifvely attuned to their children.
However, it remains unclear whether there is aaae$ationship between these two forms of
attunement. Itis also unclear whether the ratatip between affective and adrenocortical
attunement is the same for dyads exposed to IFAé clirrent study hypothesized that affective
and adrenocortical attunement functions differemtljPV-exposed dyads due to the negative
psychological and physiological effects of IPV.rlegample, IPV may pose a threat to affective
attunement by undermining the mother’s sense afegf§ as a care-giver for her child, and
infringe upon the child’s sense of emotional sdgun the care-giving relationship. IPV may

also pose a threat to physiological attunementuseca can alter women’s and children’s



adrenocortical stress reactivity. This study sawgmore fully elucidate the nature of affective
and physiological attunement in IPV-exposed poputat as well as the contribution of
attunement to child behavior problems. The sampuikided143 mother-child dyads recruited
from a Midwestern Head Start program. Dyads padied in a lab stress task, providing
baseline, peak and recovery cortisol measurerdiite scores for the three cortisol values
were used to assess adrenocortical attunementndoaireunion episode dyads were coded in-
vivo for quality of affective attunement. Mothels@areported on IPV exposure, their children’s
behavior problems, and their own ability to memlabout their children’s emotional states.
Variable-centered statistics (structural equatiaaeting) and person-centered statistics
(predictive configural frequency analysis; PCFAYy&vased to examine associations between
IPV, adrenocortical attunement, affective attunenaexl child behavior problems. Structural
equation modeling indicated that IPV was not asdedi with adrenocortical attunement, but
more IPV was associated with less affective attuer@rn the dyads, and more behavior
problems in children. Additionally, more adrendemal attunement predicted less affective
attunement; however, affective attunement did metlict child behavior problems. Results of
this study suggest that IPV exposure can intenigtie successful affective attunement, and that
affective attunement can also be impeded uponatigyare too physiologically attuned, perhaps
as a result of an emotional contagion effect. édih affective attunement did not predict child
behavior problems, it may be important for othgremss of child social-emotional functioning,
such as empathy or theory of mind skills. Addisithyy structural equation modeling suggested
that there are both cognitive and behavioral comptsof attunement. These findings have
implications for future research on attunemenfK-4exposed populations, as well as for clinical

intervention with IPV-exposed mothers and theitdrein.
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Introduction

Intimate partner violence (IPV; defined as maleppénated physical or sexual violence,
threats of violence, and/or use of coercive contiithh a female partner) is a significant and
costly social issue, resulting in serious mental pinysical health problems for IPV-exposed
individuals. The negative mental health consegeehar adult female survivors of IPV are well
documented (e.g., Bogat, Levendosky, DeJonghe,d3ami& von Eye, 2004; Hill, Schroeder,
Bradley, Kaplan & Angel, 2009; Levendosky, Leahpg@t, Davidson & von Eye, 2006;
Martinez-Torteya, Bogat, von Eye, Davidson & Leveskl, 2009). Additionally, the increased
risk for psychopathology in IPV-exposed women isaficern given the high prevalence of IPV
exposure among adult females in the U.S. One sstijated that approximately 20% of
women have a lifetime history of violence by a eatror former partner (Tjaden & Thoennes,
2000), while a more recent national survey suggesiat as many as 1 in 4 women report a
lifetime experience of IPV (Breiding, Black & Rya2008). Additionally, research indicates that
these estimates may be suppressed by as much34$ 8epending on the methodology used
when assessing IPV prevalence (Waltermaurer, O&dgaNutt, 2003).

Although women are frequently the direct victimd®Y, children living in households
where relationship violence occurs are also adieestected by IPV-exposure. Research
suggests that the prevalence of child exposurBYoig alarmingly high, with estimates ranging
between 10 and 15 million children witnessing IPMheir homes annually (Jaffee, Wolfe &
Wilson, 1990; McDonald, JourileRamisetty-Mikler, Caetano, & Green, 2006; Stra@92.. An
examination of 5,000 substantiated police repdrt®d collected over a two-year period of time

from one Northeastern county indicated that childeere physically present for approximately



50% of the events (Fantuzzo, Fusco, Mohr, & P&®@7). Of particular note is the prevalence
of clinically significant internalizing (e.g., degssion, anxiety, fear, phobias, self-esteem
problems) and externalizing (e.qg., fighting, tantay defiance, aggression) problems observed in
children exposed to IPV (e.g., Fantuzzo & Mohr,998rych & Fincham, 1990; Holden &
Ritchie, 1991; Katz, Hessler & Annest, 2007; Mallk08; Onyskiw & Hayduk, 2001; Sternberg
et al, 2006). For example, Malik (2008) found teaen when controlling for income, ethnicity,
child age and child gender, increased exposur@Vowas associated with a greater number of
externalizing behavior problems in children. Isheeen estimated that IPV-exposed children are
almost 5 times more likely to exhibit psychopatlyyl@haracterized by deficits in emotion
regulation than those not exposed to IPV (Sternbery, 2006). It has also been estimated that
children exposed to IPV are 1.6 times more likbigrt non-exposed children to have clinically
significant problems with externalizing behaviarck as aggression and delinquency (Kernic,
Wolf, Holt, McKnight, Huebner & Rivara, 2003).

In addition to behavior problems, children exposetPV also exhibit deficits in
prosocial behaviors and problems with peer relatigqrs. For example, compared to children
from nonviolent families, IPV-exposed children haaor social problem-solving skills and
lower levels of empathy for others than non-expageldiren (e.g., Fantuzzo & Mohr, 1999).
IPV-exposed children report feeling lonelier angar more conflict in their close peer
relationships (McCloskey & Stuewig, 2001). Childrexposed to IPV also have less emotional
awareness (e.g., ability to identify, express, fa&guand resolve emotional states) and thus have
fewer intimate peer relationships and a greatetihkod of developing friendships based on
superficial characteristics (Katz, Hessler, & Arin@907). The current study aims to explore

one potential pathway by which IPV exerts theseatieg effects on children’s social-emotional

2



development and the development of child behavioblems: the effects of IPV on mother-
child attunement. More specifically, the curretotdy will examine mother child attunement as
it occurs at both the physiological and behaviteagls to better understand how these dyadic
processes may be related to one another, and wiseitte mother-child attunement processes
are impacted by IPV exposure, thus impeding upaddrem’s social-emotional development.
Research examining how IPV is related to theseateonotional problems in children
has often focused on maternal parenting practieels 8s warmth, involvement, and use of harsh
discipline techniques (e.g., Krishnakumar & BuehB800; Levendosky, Leahy, Bogat,
Davidson & von Eye, 2006; Onyskiw & Hayduk, 200hganaternal mental health problems
such as depression and posttraumatic stress dissaeediating variables (e.g., Levendosky et
al., 2006; Whitaker, Orzol, & Kahn, 2006; Streein¢l King & Riggs, 2003). However, there is
only partial evidence to suggest that maternalmgarg and psychopathology account for the
relationship between IPV exposure and subsequddthethavior problems. For example,
longitudinal research has indicated that even vdugrtrolling for potential confounds such as
maternal age, race, level of education, employretattis, substance use problems, physical
health, social support and child temperament, ¢taionship between IPV and child outcomes
is only partly mediated by maternal depressionraaternal parenting practices (e.g., Huang,
Wang & Warrener, 2010). These findings highlidt tole of the mother-child relationship for
the development of behavior problems in the IPVemaal child, but also suggest that other more
nuanced aspects of the mother-child relationshyphe the broad dimensions of parenting
warrant exploration. One such aspect of the methid relationship that may contribute to the

development of behavior problems in IPV-exposettiobn is affective attunement.



Affective attunement is defined as a mother’sighib decode her child’s affective state
and then respond to such in a way that is both #ngpand that aids the child in affect-
regulation. This construct is of particular instrbecause of the important role it plays in
children’s development of emotional regulation andial skills (e.g., Eisenberg, Spinrad &
Eggum, 2010; Goldberg, MacKay-Soroka & Rochest@94]1 Kochanska, 1997; Healey, Gopin,
Grossman, Campbell & Halperin, 2010). When heddiffigctive attunement is present, the
mother’s responses communicate to the child thaiskharing in the child’s internal experience
of the interaction. In doing so she acts as aeraat regulator of the child’s affective state,
helping the child to develop the internal capatotyself-regulation. Furthermore, because of its
dyadic nature, affective attunement promotes ohiidr ability to regulate affective behavior
within the context of interpersonal relationshigsnally, affective attunement teaches children
how to decode the internal states and processabefs, thus laying the framework for
children’s competence in the realms of interperkotiamacy, empathy, moral behavior and
other psychosocial domains (Feldman, 2007a; Kodza&dViurray, 2000). This is evidenced
by research suggesting that mother-child affecit@nement is associated with better child
functioning and fewer externalizing behavior probée(e.g., Healy et al., 2010).

Although affective attunement may be influencedalyariety of individual factors such
as mothers’ early attachment security (Haft & S]d@89), maternal stress and social support
(e.q., Crnic, Greenberg, Robinson & Ragozin, 1984 child temperament (e.g., Lee & Bates,
1985), as well as contextual factors such as socra@mic disadvantage (e.g., Cezero & Pons,
1996), IPV can also pose a unique threat to theldpment of mother-child affective
attunement during early childhood. IPV is a typententional harm that occurs at the hand of a

trusted romantic partner, and unlike other typeelational traumas experienced during
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adulthood (e.g., rape, assault) IPV tends to bersbrand recurring in nature. The chronic
nature of IPV and the dynamics of power, contra aoercion that often occur in abusive
relationships have the potential to influence tlag & woman thinks about herself and others
with whom she shares significant relationshipswa@man’s beliefs about herself as a care-giver,
nurturer and protector may be particularly vulnégab the effects of IPV, and as IPV
undermines a woman’s sense of self as a care-gheway she relates to her child may also be
negatively impacted.

Although there is a great deal of research on émeigal parenting practices of IPV-
exposed women, there exists only a handful of rekestudies regarding affective attunement in
violence-exposed samples, and these have yieldedsistent findings. Johnson and Lieberman
(2007) examined associations between IPV exposwther-child attunement, and child
internalizing and externalizing problems and fomoddirect association between IPV-exposure
and mother-child attunement. Conversely, reseaxemining parental emotional coaching, (a
construct that shares many similarities with affecattunement) indicated that victims of
marital aggression are less able to coach thdurem through experiences of negative emotion
compared to non-exposed parents (Katz & Windecladsdh, 2006). Finger, Hans, Bernstein
and Cox (2009) also found that IPV-exposure sharsidnificant negative relationship with
maternal warmth and attunement behavior, suchgtieatter IPV was associated with mothers’
use of fewer attunement behaviors.

The limited research regarding the influence of Vaffective attunement and child
outcomes has also focused primarily on attunenteheaaffective level, for example, evaluating
mothers’ ability to successfully read their childiseaffective cues and appropriately respond

(e.g., Johnson & Lieberman, 2007). However, recesgarch suggests that mother-child
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attunement can also occur at the physiologicallléwe example, some mother-child dyads
demonstrate coordinated changes in cortisol laaalssponse to typical daily stressors (e.g.,
Sethre-Hofstad, Stansbury & Rice, 2002; van Bak&iksen-Walraven, 2008). Furthermore,
this attuned stress response appears to be rétatedternal sensitivity, such that only dyads
with highly sensitive mothers (e.g., mothers whoen@nsistently responsive and able to
accurately perceive and address their childrerésaxhibited this coordinated stress response
with their children (Sethre-Hofstad et al., 200P)espite the fact that this association between
behavioral and physiological attunement has begliceted in research by van Bakel and
Riksen-Walraven (2008), the functional relationgbgbween these two phenomena and the
significance of this association remains largelglear.

It is also important to note that the majority eéearch examining associations between
affective attunement and physiological attunemasttieen conducted with low-risk, non-IPV-
exposed samples. It is of critical importancexamine associations between affective
attunement and physiological attunement in IPV-eggopopulations for two reasons. First, the
chronic, interpersonal nature of IPV and the poarat control dynamics of IPV can lead to
enduring changes in how mothers interpret and respmthe affective cues of their children,
thus impeding upon affective attunement procesSesond, IPV is associated with alterations
in adrenocortical stress reactivity in both womaed ahildren (e.g., Davies, Sturge-Apple,
Cicchetti, Manning & Zale, 2009; Griffin, Resick ¥ehuda, 2005; Inslicht, Marmar, Neylan,
Metzler, Hart, Otte, et al., 2006; Pico-Alfonso,r@a-Linares, Celda-Navarro, Herbert, &
Martinez, 2004; Schechter, Zeanah, Myers, Brunalibowitz, Marshall et al., 2004)Thus, the

nature and function of both physiological and affecattunement may be altered in IPV-



exposed dyads. Furthermore, physiological attumémay share a different association with
affective attunement in IPV-exposed populations.

To date, only one known study has explored theiogiship between affective and
physiological attunement in a violence-exposed faifmn (Hibel, Granger, Blair & Cox, 2009).
The results of this study yielded several imporfarttings including: (a) IPV moderates the
presence/absence of mother-child adrenocorticgis{plogical) attunement, such that only those
dyads exposed to IPV exhibited attuned cortisattreidly in response to a stressor, (b) mothers’
use of restrictive and punitive parenting behawere significantly associated with
adrenocortical attunement, and (c) maternal pargitehavior did not moderate attunement of
adrenocortical response for IPV mother-child dy@uhal vice versa), suggesting that the
association between the two types of attunementmoafunction the same way in IPV-exposed
dyads as it does for non-exposed dyads (Hibel e2@09). While the results of this study
represent an important starting place for undedstgrnthe nature of physiological and affective
attunement in IPV populations, there are severghatmlogical limitations in this research
pertaining to the measurement of maternal parefgigvior and IPV. Finally, although there
have been studies examining the contribution @dciffe attunement to IPV-exposed children’s
externalizing and internalizing problems (e.g.,nBan & Lieberman), no known study to-date
has examined the role of both physiological arieicéive attunement together. Previous
research suggests that adrenocortical attunemadajstive or positive because it is related to
increased parental sensitivity and more attunedmal responding, but it is unclear whether or
how this may be related to child outcomes in gdnaral for IPV-exposed populations.

Building upon prior research, the current studgkseo address five basic science

guestions regarding the nature of attunement indRdosed mother-child dyads:
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Is physiological dysregulation (e.g., impairmenaimy aspect of the HPA-axis, as
indicated by cortisol levels outside the normalg&nobserved in IPV exposed mothers
and children in response to acute stress?

2. |s affective dysregulation (e.g., impairment in thedulation of emotional reactions;
Thompson, 1994) observed in IPV-exposed mothershihdren in response to acute
stress?

3. How is IPV related to mother-child attunement bathhe affective and physiological
levels?

4. Is attunement in one system (affective, physiolajimeaningfully associated with
attunement in the other?

5. Finally, how are physiological and affective attoment (or lack thereof) related to child
outcomes in terms of internalizing and externagznehavior problems?

The remainder of this dissertation includes séwadrapters that review both the
theoretical and empirical literature pertaininghte aims of this study. The topics reviewed
include the influence of IPV on children’s behavwoblems, the significance of IPV as a
psychological stressor, affective attunement aedrtipact of IPV on affective attunement, the
impact of IPV on physiological stress reactivitynmothers and children, and physiological
attunement. The review will conclude with a systibef this work, as well as critique of the
only two known empirical studies conducted on thibject matter to-date, forming the rationale
for the current study. This will be followed by astription of the study hypotheses, research
guestions and research methodology. The resutteealata analysis will then be provided.
Finally, a discussion of the study’s main findings,well the study limitations and clinical and

research implications will be discussed.



Chapter 1: Behavioral Outcomes of IPV-Exposed Pr@sicAge Children

1.1 Clarifying the Definition of IPV

IPV has often been thought of as a single unidsieral construct characterized by male
perpetrated acts of physical and sexual violeneguitd a female partner. However, more
recently, it is becoming increasingly acknowled¢jeat women’s experiences of IPV are
heterogeneous and that the behaviors that chawctel have many different forms and
communicate many different meanings. More speadlficwork by Johnson and others (1995;
Johnson & Leone, 2005; Kelly & Johnson, 2008; Ledmdnson, Cohan, & Lloyd, 2004,
O’Leary, 1999) has highlighted the importance @bigmizing psychological aggression and
emotional abuse as components of IPV. Psycholbgggression and emotional abuse can
include, but are not limited to isolating the wmstirom loved ones, using threats and
intimidation, blaming, threatening to use the daldagainst the partner, and cutting off the
victim from economic resources. An individual's wdghysical aggression and psychological
tactics can be fluid and changing throughout thes® of the romantic relationship (Johnson,
2005; Kelly & Johnson, 2008), and research inde#tat both aspects of IPV can have
deleterious effects on women (e.g., Aguilar & Nigbale, 1994; Arias & Pape, 1999; Johnson
& Leone, 2005; Leone, Johnson, Cohan, & Lloyd, 3G0% children (e.g., Huston et al., 2010;
Litrownik, Newton, Hunter, English & Everson, 20008artinez-Torteya et al., 2009). In some
cases the effects of psychological abuse can be profound than those of physical violence
(O’Leary, 1999). Thus, in order to capture the hdterogeneity of the IPV construct, it is
critical to consider exposure to physical and sexidence as well as psychological and

emotional aggression.



1.2 The Prevalence of Exposure to IPV in PrescAgea Children

It is estimated that approximately 20% of womenehavifetime history of intimate
partner violence by a current or former partnead&n & Thoennes, 2000). Estimates from the
U.S. Census suggest that approximately 1.5 milkomen become victims of IPV annually in
the U.S. (Tjaden & Thoennes, 1998). However, whelerce occurs in the home women are
often not the only ones exposed, with studies shgwhat the prevalence of IPV is greater in
homes with children than in homes without child{®tDonald, Jouriles, Ramisetty-Mikler,
Caetano, & Green, 2006Research using nationally representative sangpiggests that the
prevalence of child exposure to IPV is high, wistimmates ranging between 10 and 15 million
children witnessing IPV in their homes annuallyfiga Wolfe & Wilson, 1990; McDonald et
al., 2006; Straus, 1992). Further, of the appraxaty 15 million children who witness IPV each
year, 7 million are exposed to severe violencdutting kicking, biting, hitting with a fist,
hitting with an object, choking, burning/scaldifigrced sexual contact, threats of violence by
knife or gun, and/or actual violence with a knifegan (McDonald et al., 2006).

Often when IPV occurs, children are direct withesskthe violence. An examination of
5,000 substantiated police reports of IPV collecieer a two-year period of time from one
Northeastern county indicated that children wergspally present for approximately 50% of
the IPV events (Fantuzzo, Fusco, Mohr, & Perry,7200n a similar examination of
approximately 1,500 police-investigated IPV incit,erover 40% of the altercations occurred
while children were present in the household, an@5% of these cases the children had some
kind of sensory exposure to the violence (e.g.spajly seeing or hearing the event). Three
percent of the children in this study incurred sdamel of injury while witnessing the IPV event,

and a disproportionate number of IPV-events thaewetnessed by children were experienced
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by child under the age of 6 years (Fusco & Fantu2@09). Finally, in nearly 40% of the cases
children were physically involved in the IPV eveither passively (e.g., being held in the
victim’s arms while she was assaulted) or actiely., trying to pull the perpetrator away),

while in 28% of the cases a child placed the aalhielp to the police (Fusco & Fantuzzo, 2009).

1.3 Behavioral and Social-emotional Outcomes Asgediwith Child IPV-Exposure

The rates of child exposure to IPV are concerraisg,esearch has repeatedly documented
the deleterious effects of IPV exposure on chilttomes (e.g. Chan & Yeung, 2009; Evans,
Davies & DilLillo, 2008; Huang et al., 2010; Kerratal., 2003; Kitzmann, Gaylord, Holt &
Kenny, 2003; Margolin & Gordis, 2000; McDonaldudites, Briggs-Gowan, Rosenfield &
Carter, 2007; McFarlane, Groff, O'Brien & Watso®03; Meltzer, Doos, Vostanis, Ford &
Goodman, 2009; Wolfe, Crooks, Lee, Mcintyre-Smitld&fe, 2003). For example, a study of
167 IPV-exposed children ranging in age from 28g/éars indicated that children exposed to
IPV (without co-morbid exposure to child maltreahtjevere 1.6 times more likely than
children in a non-IPV control group to exhibit bertine and clinically significant externalizing
behavior problems (Kernic et al., 2003). In a samstudy of 258 IPV-exposed children aged 18
months to 18 years violence-exposed children hgmifgiantly higher mother-reported scores of
internalizing, externalizing, and total behavioolplems as compared to children from non-IPV
households (McFarlane et al., 2003). IPV-exposeldren scored significantly higher on all
three scales of behavior problems when comparetinically-referred norms, as well
(McFarlane et al., 2003). In terms of specific pgygathology and clinical disorders, research
has indicated that even when controlling for riaktbrs such as race, single parenthood, parental

unemployment, poverty and maternal mental healtitgren exposed to IPV are almost two
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times more likely to meet for a diagnosis of cortdilisorder when compared to non-exposed
children (Meltzer et al., 2009). Similarly, anotls¢udy found that one-third of children between
the ages of 4 and 10 residing in battered-womedreiexrs exhibited clinical levels of conduct
problems (Ware, Jouriles, Spiller et al., 2001).

With regard to preschool-aged children specificaliygearch has shown that IPV
exposure experienced when children were age lwasdirectly and positively associated with
both internalizing and externalizing child behasiproblems at age 5, even after accounting for
maternal mental health and parenting practicesiigleh al., 2010). In another preschool-age
sample, children exposed to IPV were significantlyre likely to exhibit atypical/maladaptive
behavior problems (e.g., perseverative play, makuohdjnoises) and externalizing behavior
problems when compared to children from homes cit@miaed by non-violent verbal adult
conflict (McDonald et al., 2007).

Though research repeatedly indicates that IPVase@ated with increased child behavior
problems, much of this research is confounded byoawlogical limitations, like failing to
examine child age at first exposure to IPV, nobaating for differences in the chronicity and
severity of IPV, and not accounting for co-morbigbesure to child maltreatment. Meta-analytic
studies examining the overall effect of IPV on dtbehavior problems have been able to control
for some of these methodological limitations. Example, a meta-analysis conducted by Chan
and Yeung (2009) found a moderate but significéieceof IPV on both children’s internalizing
and externalizing problems (.209 and .230 respelglivand determined that these effects were
not moderated by factors such as study designy#purting source, co-morbid child
maltreatment exposure, child age or child gen@milar moderate effect sizes were found in

meta-analyses conducted by Kitzmann et al. (2008)oy Wolfe et al. (2003), while Evans and
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colleagues (2008) found larger but also moderdexesizes of .48 for internalizing problems
and .47 for externalizing problems.

In addition to behavior problems, children exposetPV also exhibit deficits in
emotional competence, prosocial behavior and ationships. For example, compared to
children from nonviolent families, IPV-exposed clnén have poor social-problem solving skills
and lower levels of empathy for others (e.g., Famu& Mohr, 1999). IPV-exposed children
also report feeling lonelier and experiencing mmoeflict in their close peer relationships
(McCloskey & Stuewig, 2001). Furthermore, childexposed to IPV have less emotional
awareness (e.g., ability to identify, express, f&guand resolve emotional states), fewer intimate
peer relationships and an increased likelihoodeoktbping friendships based on superficial
characteristics (Katz, Hessler, & Annest, 2007) a study exploring IPV-exposed children’s
responses to peer provocation (e.g., being teasewcked, listening to another child brag),
IPV-exposed children were more likely to exhibitldaehaviors such as laughing or making
nonsensical statements compared to non-exposettarmilsuggesting that these children may
become emotionally dysregulated when confrontetl netgative affect in others (Katz, Hunter
& Klowden, 2008). In a study of college studeti®se who experienced IPV during childhood
demonstrated more difficulty with the encoding ofational expressions (expressing a specific
emotion through verbal and non-verbal behavior) garad to those without an IPV history
(Hodgins & Belch, 2000). These findings suggeat rowing up in the context of IPV may
somehow deprive children of opportunities to leaomw to appropriately and effectively
communicate emotions (Hodgins & Belch, 2000).

In trying to understand this association betweell@dn’s IPV exposure and increased

risk for behavior problems and social-emotionaficlifities, a number of potentially mediating
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and moderating variables have been examined, imgudaternal mental health (e.g., Owen,
Thompson, Shaffer, Jackson & Kaslow, 2009; Huara).e2010), parenting stress (e.g.,
Levendosky & Graham-Bermann, 1998; Huth-Bocks & kiegy 2008; Owen, Thompson &
Kaslow, 2006), maternal social support (e..g, OWwdmmpson, Mitchell et al., 2008), and
children’s appraisals of violence (e.g., Fosco, baf & Grych, 2007; Kerig 1998). While
there is empirical support that these variablesélience children’s outcomes in the context of
IPV, one variable which is repeatedly identifiedaasignificant mediator of children’s outcomes
is the quality of the mother-child relationshipgie Hazen, Connelly, Kelleher, Barth &
Landsverk, 2006; Levendosky, Huth-Bocks, ShapirSednel, 2003; Skopp, McDonald, Jouriles
& Rosenfield, 2007). One aspect of the motherectalationship that may be particularly
important for children’s social-emotional outcomeshe context of IPV is mother-child
affective attunement. As will be discussed in mietail in the following section, affective
attunement plays a critical role in how childrearleto manage and regulate their emotional
experiences, particularly within relational contete.g., Feldman, 2010; Healy, Gopin,
Grossman, Campbell & Halperin, 2010; Kochanska,afk#risco & Adams, 2008), thus it is of
particular interest in the current study.

One reason IPV may pose a threat to attunemeetceuse partner violence can have a
spillover effecto other interpersonal relationships and relatipnacesses within the family
system (e.qg., Engfer, 1988; Magolin, Gordis, Medin@liver, 2003; Repetti, 1987). From the
family systems perspective, each dyadic relatignshihin a family is nested within a larger
system of familial relationships which can haveapemcal effects upon one another. The
spillover effect occurs when negative affect odagrwithin one relationship becomes

transferred to another relationship as a resuh@interconnectedness of the family system.
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One of the more common ways in which spilloverbserved within families is from the parent-
parent relationship to the caregiver-child relagioip. For example, research has shown that in
families experiencing high rates of marital coriflitere is an increased likelihood for spillover
of aggression and conflict to the parent-childtrefeship (e.g., Margolin et al., 2003). This is
particularly true if the family system is made verdable by additional stressors, such as
economic hardship or parenting stress (e.g., Margualal., 2003). Furthermore, because IPV
occurs within the context of an adult attachmelati@nship, IPV can activate the attachment
system thus allowing negative representationsefdimantic partner to essentially spill over
into other primary attachment-based relationshepg. (the mother-child care-giving
relationship). For example IPV is associated whhnges in the way that mothers represent the
mother-child relationship, relate to their childra@md construe their children’s behavioral and
affective cues (e.g., Stephens, 1999; Sokolowskng& Bernstein, 2007). These alterations
may subsequently interfere with mothers’ abilityafgpropriately attune and respond to such
cues. The next chapter will provide a more dedageploration of the ways in which IPV may

exert negative psychological effects on the motigld dyad and attunement processes.
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Chapter 2: The Psychological Significance of IP\aadnterpersonal Trauma

Throughout an individual’s lifetime, he/she mayex@osed to a number of different
kinds of events which could potentially result itr@aimatic stress reaction (e.g., developing
symptoms such as re-experiencing, avoidance, isedeaffective arousal or increased
physiological stress response) (please note: spas of events will be referred totegumas
for the remainder of this paper). It is importemhote, however, that IPV exposure represents a
fundamentally different type of experience when paned to other types of acute traumas (e.g.,
car accident, natural disaster) and long-term temife.g., environmental deprivation) because it
tends béoth chronically occurring and relational in natur@Vlis also a type of trauma that is
carried out with intent and that occurs at the haifna trusted attachment figure (the romantic
partner). Because of these characteristics, IPMucalermine a woman’s belief in her capacity
to be an adequate care-giver for her child, as agler perceived ability to provide physical and
emotional safety for herself and the children inf@usehold. In this way, IPV can exert

deleterious psychological effects on both womendmidren alike.

2.1 Psychological Effects of IPV on Women throdghGare-giving System

From an attachment theory perspective, the mothidl-elationship is composed of two
complementary psychological systems, one of whicittions to guide the behavior of the
mother within the dyad (the care-giving systemg, dkher of which functions to guide the
behaviors of the child (the attachment system), k@t of which together contribute to the
quality of the mother-child relationship. Fromevrolutionary standpoint, these complementary

systems are adaptive and evolved both to prometsutvival of the child, as well as to ensure
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the mother’s reproductive success (Bowlby, 196®)rvival of the child is enhanced by the
attachment system, which becomes activated in tohdsstress or perceived threat, and drives
the child to seek protection and proximity to hes/bare-giver. The complimentary care-giving
system also serves to enhance child survival bgiggithe mother’s behavioral responses when
the child’s safety is threatened, prompting hgsrwvide protection and comfort for her child
(George & Solomon, 2008). The mother’s abilityéspond to the child appropriately during
these moments allows trust and security to deweitun the dyad.

Early experiences within the care-giving relatidpskiso give rise to internal
representations, or an individual's “template” (elgeliefs, ideas, feelings and expectations) for
how she thinks about the self in relation to otherernal representations derived from the care-
giving system specifically pertain to the mothengn expectations and beliefs about herself as a
care-giver, including her ability to provide adetgiprotection and comfort to her child. Itis
primarily through an undermining of the care-givesygtem and a woman'’s representations of
herself as a caregiver that IPV exerts negativehpdpgical effects on the mother (George &
Solomon, 2008; Levendosky, Bogat, & Huth-Bocks, 201

It has been suggested that the care-giving syststrbégins to emerge during
adolescence and early adulthood, but also becdmeblé and open to change at times when the
individual takes on new relationship roles, for rede when a woman becomes a mother for the
first time (Solomon & George, 2008). An individiglpsychological plasticity” during these
times works somewhat like a double-edged swordbtih allows the individual to develop new
internal representation of the self (e.g., thanhother), but also makes her internal
representations more vulnerable to the influenagtloér important relationships in her life (e.g.,

her own relationship with her parents or the retahip she shares with her romantic partner)
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(Levendosky, Bogat & Huth-Bocks, 2011). For worm@rose romantic relationships are
characterized by IPV this is particularly problemaas IPV can create both real and perceived
barriers to mother’s ability to protect their chiédd. For example, an abusive partner may
verbally damage a woman’s sense of self as caes-giinsulting her competency as a mother
and belittling her parenting skills. Abusive pa&ms may also make threats to harm the children,
take the children away from the mother, or repgogtinother to the police as a way of asserting
control in the relationship. Such use of intimidaf ridicule and threats, in addition to use of
physical and sexual violence, can leave a motladinfg powerless to protect herself and her
child from the perpetrator. Additionally, physieajury to the mother or child during the course
of a violent altercation can pose an actual thie#te mother’s ability to protect her child.
George and Solomon (2008) suggest that when a wéeetshelpless to protect her
child (and herself) from the threat of danger iis thay, she may essentially abandon her role of
care-giver, nurturer and protector. For women Wwaee experienced relational traumas such as
childhood maltreatment or IPV, the relinquishmeinthe care-giver role may not be a conscious
act, but the result of painful memories and ematiassociated with relational trauma causing a
break-down in care-giving behavior (George & Solon2008). For example, activation of such
memories and experiences may compete with the mghality to remain emotionally present
with the child and/or make it difficult for her thfferentiate her internal representations of her
child from that of others (e.g., the perpetratdihese processes may directly and negatively
influence maternal parenting behavior, particulavhen the child exhibits proximity seeking
behaviors (e.g., crying). In these moments thielchdistress may be experienced by the mother
as a “posttraumatic trigger”, activating memoriégmotional trauma and leaving the mother

emotionally dysregulated and unable to engage pnogiate care-giving behaviors
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(Levendosky, Bogat & Huth-Bocks). As a result,lsnmothers may look emotionally
dysregulated or disorganized, helpless, or diseamjagthese moments (Levendosky, Bogat &
Huth-Bocks). These mothers may also experiendertians in the way they relate to their
children, for example engaging in projective idacdition (e.g., viewing the child as a victim
like oneself), role confusion (e.g., being unablélifferentiate between the child and the self,
seeking comfort from the child as if they were phetective parent), and/or projection (e.g.,
viewing and treating the child as if they were #heiser).

The next section will present evidence for the eleus effects of IPV on the care-
giving system, including damage to representatafribe self as care-giver, damage to mothers’
representations of their children, and disruptionsaternal care-giving behavior. This evidence
comes from both qualitative (e.g., Stephens, 1888)quantitative research conducted with IPV
survivors (e.g., Sokolowski, Hans and Bernstei) 220 heran, Levendosky, Bogat & Huth-

Bocks, 2005).

2.2 Evidence from Qualitative and Quantitative Reske with IPV Survivors

Stephens (1999) conducted semi-structured intesngith IPV-exposed women and
then coded the interviews for themes regarding itiwgrdistortions of their children and the
care-giving relationship. One recurring theme v of adultification of children, for example
projecting adult motives onto normative child bebavor viewing the child as embodying the
same malicious characteristics as the IPV permetrain illustration of this comes from a
woman who described her young daughter’s behaviowaddlems and inability to concentrate at
school as a “...four going on four and a half yeariwwho can be manipulative kind of like her

dad, and you don’t know whether [her behaviorhg] truth or not” (Stephens, 1999, p. 735). A
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second kind of adultification that was observethmmwomen’s descriptions of their children was
the projection of their own shame and self-loatton¢p their children, and an inability to
differentiate between the identity of the child dahd self. For example, one woman described
her young daughter as unattractive, yet no diffefrem herself in that both needed to dress
prettily because “it's so ugly inside that | dowant anyone to know” (Stephens, 1999, p.736).
Quantitative research examining the impact of IPVaaternal representations of their
unborn children during pregnancy also illustratespernicious effects of IPV on the care-giving
system (Huth-Bocks, Levendosky, Theran & Bogat,A200n this study, a community sample
of women, approximately half exposed to IPV, wakeg the Working Model of the Child
Interview (WMCI) during their third trimester of @gnancy to assess for maternal
representations of the infant and of themselvesa@thers. Based on their responses, the
women’s representations were classified into ontrefe categories: balanced (characterized by
rich detail about the infant and the care-givinig rability to imagine the infant’s subjective
experience and coherent integration of both pas#ivd negative aspects of the infant),
disengaged (characterized by emotional distantzekaof detail, integration and flexibility, and
a lack of regard for the infant’s subjective expeae), or distorted (characterized by
inconsistent, unrealistic, or incoherent descripicemotional flooding and emotional
dysregulation). The results indicated that wom&o were exposed to IPV during pregnancy
were more likely than non-exposed women to be ifledsas distorted or disengaged.
Furthermore, IPV-exposed mothers’ narratives wereegally less flexible, less coherent, less
sensitive, less accepting of the infant, and inetutewer feelings of self-efficacy as a caregiver
compared to non-exposed mothers (Huth-Bocks e2@04). One year later, these

classifications predicted the mothers’ parentinigaygors with their children: mothers classified
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as disengaged during pregnancy acted more congadlith their children, while mothers
classified as distorted were more hostile withrtiegildren (Dayton, Levendosky, Davidson &
Bogat, 2010).

Another study utilizing this same sample of womgameined the stability/instability of
the women'’s representations between pregnancyheneind of infants’ first year of life (Theran,
Levendosky, Bogat & Huth-Bocks, 2005). In this stuithe WMCI interview was again used to
assess the women'’s representations of their chilanel themselves as caregivers, this time
when their infants were one year of age. Using/M\éCl categories from both pregnancy and
the end of the first year of life, mothers were eddhto four groups based on whether they
demonstrated stability in their representationm@i@ed balanced, remained non-balanced,
shifted to from non-balanced to balanced, shiftechfbalanced to non-balanced). While a large
number of women demonstrated stability in theielinal representations, 21% of the women
exhibited a shift from having balanced to non-bedahrepresentations. Importantly, this shift in
internal representations was associated with a ruwitfactors, including low income and
single parenthood, as well as exposure to sigmfiganore IPV. Although this shift cannot be
attributed to IPV exposure alone, this finding seglg that IPV exposure can not only shape the
way women view and experience their children astre-giving system develops, but IPV can
also exert deleterious changes upon the care-gsyagem over time.

Finally, cross-sectional work by Sokolowski, Hansl 8ernstein (2007) suggests that
IPV is associated with maladaptive maternal reprag®ns of the self and of the child not only
during the prenatal period and infancy, but dueagy childhood, as well. Mothers in this study
reported on exposure to verbal or physical aggsassom their romantic partners using the

Conflict Tactics Scale (Straus, Hamby, Boney-McCG®yBugarman, 1996) and mothers’
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representations of their children (between 17-20tm®in age) were assessed using the WMCI.
Results indicated that for every unit increasemant of verbal and aggressive conflict with a
romantic partner, the odds of a mother having eodexd representation of her child increased
significantly (by a factor of 1.84). Mothers witigher scores of IPV-exposure tended to
provide narratives of their children characteribgdnore guilt, less sensitivity, and less
openness to change (Sokolowski et al., 2007). whdale, these findings provide ample evidence
to suggest that IPV exerts psychological effectsvomen by damaging the care-giving system.
IPV undermines the woman'’s belief in herself as@sssful protector and nurturer, increasing
the likelihood that she will perceive the motheitathelationship in distorted ways, thus

impacting the quality of her care-giving behavior.

2.3 Psychological Effects of IPV on Children thrbu&gttachment, the Social Defense System and
Emotional Security

As mentioned earlier, women are not the only irdirals exposed to and affected by
IPV. Similar to adults, IPV may be experiencedchiidren as an interpersonal trauma with the
capacity to alter the way they view and behaveiwithe attachment relationship. Schore
(2002) and van der Kolk (2005) have offered a theorexplain why children exposed to
interpersonal traumas such as IPV may be vulnetaldéachment disturbances. In a securely
attached mother-child dyad, the “good-enough” mo#tiews the child appropriate distance to
interact with the environment, has the capacitsespond both promptly and appropriately to the
child’s emotional bids, and uses interaction whiiccto teach appropriate affect regulation
(Schore, 2002). However, in a rearing environnvémre violence is commonplace, the care-

giver is often the source of negative affect rathan the one to help the child manage feelings
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of distress. For example, in a home where IP\ux;che child may not experience his/her
mother as a source of safety who can protect hinfitben the abuser.

Furthermore, the IPV-exposed mother’s ability t¢pHeer child manage emotional
distress when conflict occurs within the family &ya may be limited, particularly if the mother
is not emotionally or physical available to theldl{e.g., as a result of injury sustained during
the IPV). This may leave the child in a prolonggate of negative affective arousal without
opportunities for recovery or repair, resultinghie child’s experience of the traumatic event
becoming disorganized. If this happens often ehptige child does not develop the capacity to
integrate the physical sensations and emotionpbreses experienced during times of distress.
The child is thus left without a systematic wayrtanage his/her affect (Schore, 2002; van der
Kolk, 2005).

Furthermore, in the context of IPV, children masuoatlevelop a disturbed sense of self in
relation to others. Pre-school age children inipalar may be vulnerable to this, as their still
immature cognitive capacities may lead them to nmalsappraisals of both the causes and
meaning of IPV. For example, children may develdpndamental misunderstanding of the
cause of the violent events that they witness, wiguhemselves as the source of the problem
(Lieberman & Knorr, 2007). The tendency for chédito view their own behavior, thoughts or
wishes as the cause of the violent events arowerd ttan contribute to feelings of shame and
other disturbances of the self in relation to adHkieberman & Knorr, 2007). Recent research
has generated empirical support for this theoryr éxample, Schechter et al. (2007) examined
IPV-exposed children’s internal representationthefself and of their mothers as care-givers.
Mothers who endorsed having filed a restrainingeoajainst a dangerous romantic partner, or

endorsed having experienced at least one violeygigdl or sexual assault in adulthood were
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classified as IPV-exposed. Children were betweeroBths and 2 years old when mothers
initially reported on experiences of IPV. Four rgelater, children were read story stems and
asked to provide narratives regarding the adultclnild characters. The narratives were coded
for attachment related themes (e.g., caregiveeptioin, caregiver containment of fear/anxiety)
and aspects of self representation (e.g., exclusfigelf, boundary confusion, spacing out).
Results indicated that the narratives of childremf IPV homes were characterized by
significantly greater dysregulated aggression dtehfonal biases towards danger/distress.
Additionally, the narratives provided by childrehviolence-exposed mothers contained
significantly less coherent internal representatiohtheir mothers and of the self, suggesting
that child exposure to IPV may result in disturkesof self-concept and the self in relation to
the caregiver (Schechter et al., 2007).

Davies and colleagues also suggest that IPV expasur have significant psychological
consequences for children; however, they propasel®V affects children not through its
effects on attachment but rather by influencindifgs of emotional security (e.g., Davies &
Cummings, 1994; Davies & Cummings 1998; Davies &Mk, 2008). Davies and Woitiach
(2008) assert that humans have evolved to havenmate systems, both of which serve to
promote survival during the earliest years of lifieen we are most vulnerable and unable to
physically protect ourselves. The first systerthesattachment system, the system which
becomes activated in times of danger or distredgpammotes proximity to the caregiver in order
to ensure safety. The second system proposed \ag$and Wotiach, theocial defense system
evolved in order to protect the developing chilahfrthreats to safety specfically posed by
members of one’s family or other social network#is system is selectively sensitive to social

signals of threat (e.g., dominant posturing), anthought to be the system which helps organize
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children’s behavioral responses in times of intdasaly conflict such as IPV (Davies &
Woitach, 2008).

The emotional security hypothesis (Davies & Cummjh§94; Davies & Cummings,
1998) suggests that when threats to safety come dugside the family system, the attachment
system will activate and children will demonstrpteximity promoting behaviors such as bids
for soothing and contact with the caregiver. Hogrewhen the threat is internal, children will
develop a different repertoire of distress respsniseluding fear, vigilance, protest behaviors,
flight/escape behaviors or camouflaging of emofeiy., avoidance, inhibiting overt affective
displays) (Davies & Cummings, 1994; Davies & Woita2008). These types of behaviors can
be viewed as an adaptive attempt to achieve pHyanchemotional security in the context of
extreme family conflict or family violence.

There is some preliminary evidence that childréeéings of emotional security are
jeaopardized in the context of IPV, thus shapiregrthehavioral repertoire in time of distress.
For example, using prospective longitudinal resdea@ummings, Schermerhorn, Davies, Goeke-
Morey and Cummings (2006) found that exposure tergal conflict in 5 to 7 year-old children
predicted less child emotional security one yet@r]as indicated by more child attempts at
involvement and more emotional dysregulation dusagsequent parental conflicts. Davies and
Cummings (2002) examined children’‘s reports ofrteaiotional and behavioral reactions to
simulated parental conflict and found that childexperienced anger when the conflict was
characterized by only verbal hostility, while cléd predominately felt fear when the conflict
involved physical aggression. Research also sigjtfest children’s emotional security guides
their emotional and behavioral responses to integmal interactions. For example, Davies and

Forman (2002) compared school-aged children’s ematiand behavioral reactions to a
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conflictual exchange between their mother and decmrate and found three groups with
different patterns of responding: (a) a balancedigr who exhibited a moderate degree of
concern but expected a successful conflict resmiutib) an insecure-preoccupied group who
responded with heightened distress and avoidande(ca an insecure-dismissing group who
reported low levels of distress but momentarilyedawith distress or avoidance. Notably, these
groups of children were differentiated by the degvéconflict in their own parents
relatonships, with children from the proccupied dminissing groups exposed to significantly
greater parental conflict than those in the baldrgreup. These findings suggest that exposure
to extreme parental discord influences childremigeetancies for how their caregivers will
respond to conflict in general. In turn, theseaestpncies shape children’s own responses to
witnessing conflict between individuals both witl@nd outside of the family system.

In sum, IPV can exert deleterious psychologica&f on both women and children alike
by threatening the percieved and actual safetydiphlyand emotional) of the child, as well as
the mother’s perceived and actual ability to protee child from such dangers. On a cognitive
level, child distress can activate the mother’armatic memories and feelings associated with
IPV, thus interfering with her ability to accuratelecode the emotion and intent behind her
children’s behavior. This is reflected in resedioding that mothers exposed to IPV are more
likely to be disengaged or distorted in how thgyresent their children internally. In a parallel
process, children exposed to IPV can come to vimi tothers as emotionally and physically
unavailable to them during times of distress, legthem without a means to approproiately
manage fear and arousal. These cognitive chahgasrfluence the affective communication
strategies utilized by both mothers and childreervllistressing events occur. The IPV-exposed

mother, for example, will possibly withdraw frometkhild, react with hostility, become
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intrusive and controlling, or emotionally disorgaeil. The IPV-exposed child may similarly
withdraw from the mother, hide his emotion, becdmgervigalent, become affectively
dyregulated, or even try to take on an adult ralthscaring for the mother or intervening in a
parental conflict in an attempt to preserve a sehseotional security. These types of affective
responses to distress are particularly problenfatiattunement processes for both the mother

and the child, as will be discussed in the nexptira
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Chapter 3: Affective Attunement

3.1 Defining the Construct and its Role in Self{iragon

The construct of affective attunement was firstgasged by Stern (1974; 1987), and is
defined as a dyadic phenomena characterized bycttesional partial matching of the mother’s
emotional behavior to that of her infant, with 8ae purpose of communicating to the infant
that she is sharing in his/her internal emotioxglegience. Stern considered attunement to be a
component of mother-infant interaction that firstexges in typically developing infants
between 9 and 12 months of age, though more reesearch indicates that attunement can be
observed as early as 2 months after birth (e.gssim et al., 2001). During infancy, Stern
believed that babies took a passive role in attemmprocesses by simply expressing emotional
or physical states, to which their caregivers resigd with a mirroring of affect, thus creating
the sensation of shared experience (Stern, 198%)19hile Stern thought that attunement was
present in all mother-infant dyadic interactionst all attunement was considered “healthy”; for
adaptive and healthy attunement to be present) &tgued that the mother’s reflective
behaviors should not be perfectly matched to theni's in either timing, intensity or modality,
but reflect only some degree of similarity. Foaele, according to Stern, when an infant cries
it would not be appropriate for the mother to respwith crying as well, as this would be an
example of exact mirroring instead of partial mimg. Instead, the mother would utilize care-
giving behaviors that were comforting and soothimlgich would communicate shared affect of
the infant’s state through use of a different affecmodality (Jonsson, Clinton, Fahrman,
Mazzaglia, Novak & Sirhus, 2001). Though Stern asserted that mothed-alttilinement played

an important role in children’s socialization andational develop, the exact mechanism by
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which this occurred was not well understood. Addilly, Stern’s definition of attunement was
specific to the mother-infant dyad; he did not deswhether or how attunement behaviors
might change as children grew and developed.

Gergely and Watson (1996, 1999) expanded upon’Steosnstruct of affective
attunement in infancy in their concept dfieative-reflective mirroringwhich is defined as the
social reflection of the child’s states and projesrthrough facial expressions and vocalizations.
Gergerly and Watson hypothesized that in infartoy,ldaby’s primary “emotions” are pre-wired
automatic responses to external stimuli and intestages such as pain, hunger, etc. Mirroring of
affect by the care-giver provides the infant wetflections of these internal states, and over time
this mirroring allows the infant to recognize thesates and eventually develop the capacity to
self-regulate these states. Both mothers andtmfme thought to be highly motivated to engage
in this mirroring during dyadic interaction, becaukle imperfect contingency of the mother’s
mirroring behavior is a rewarding process for danhto engage in. When an infant detects a
repeated stimulus response contingency betwedmehisilie and the maternal response through
her mirroring behavior (e.g., infant cries, moteeothes using a calming voice) he/she
experiences a sense of efficacy which in itself f@ys soothing to the infant as the mother’s
calming techniques (Gergely & Watson, 1999). Wbperating effectively, these attunement
processes help the infant learn to indentify amaigrtogether similar sets of stimulus-response
mirroring contingencies, and eventually consolidaese into discrete types of feeling states,
laying the foundation for emotional knowledge aadeself-regulation, or the capacity to
monitor, evaluate, and modify internal emotionatas and emotional reactions in order to
accomplish one’s goals (Thompson, 1994). The mingoaspect of affective attunement also

aids in the social-emotional development of chitdiog helping them to learn that the caregiver

29



has a separate mind from his/her own. For infdhtis,is perhaps the very first step in the
development of theory of mind (also called mentdlan), or the ability to understand the
emotional experience of others and to make prashistabout their behaviors and intentions
(Jonsson et al., 2001).

Though Gergely and Watson’s ideas regarding treeabéffective attunement in
children’s achievement of emotional self-regulatiegre largely theoretical, there is a growing
body of research supporting the theory. For exanrpksearch by Feldman and Greenbaum
(1997) found that attuned affect between mothedstl@ir infants predicted children’s ability to
use internal state talk at 2 years of age, evem afintrolling for child IQ. The capacity for
internal state talk suggests the ability to vieelifegs as coming from the self and the ability to
reflect on affective experiences, thus the emergenmternal state talk is viewed as an
important step in the development of theory of mand empathy skills in young children.
Lindsey, Cremeens, Colwell and Coldera (2009) fotlmadl in sample of mothers and their
preschool-aged children, mother-child affectiveia¢iment predicted children’s ability to
demonstrate self-control and restraint during atdeli. In this study, children from dyads who
demonstrated more attunement at 18 months of agelvetter able to delay playing with a
desired toy at 3 years of age, an indicator of ndenesloped self-regulation skills (Lindsey et al.,
2009). Another study using a community sample althg mothers and normally developing
infants found that affective attunement during@féo-face unstructured play paradigm at both
3 and 9 months of age directly predicted childresgd-regulation at age 6 and empathy at age
13 years (Feldman, 2007a).

While both Stern’s and Gergely and Watson'’s theosigygest that attunement occurs

during all kinds of emotionally-valenced interaciso attunement when the child is experiencing
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distress is thought to be particularly importantdbildren’s development self-regulation
(Gianino & Tronick, 1992). This is because it igidg these times that it is most challenging,
but also most important, for the child to be ablentanage their emotions and generate prosocial
and adaptive behavioral responses that will resutieir physical and/or emotional needs being
met. Research supports this idea. For examplther®owho are unable to attune to their
infants’ expressions of negative affect tend toehimgecurely attached babies, while mothers
who are able to attune to a range of affect (inolyesegative affect) in their infants tend to have
more securely attached babies (Haft & Slade, 1988)thermore, research finds that children
who have mothers that can successfully attuneetio tbelings of sadness and anger exhibit
fewer externalizing behavior problems (suggestimythave better self-regulation skills) as
compared to children whose mothers are less sudotassttunement to negative affect

(Johnson & Lieberman, 2007).

3.2 The Neurobiology of Affective Attunement

Our understanding of the neurobiology underlyindanaal care-giving behavior such as
attunement comes from the study of both human anehmman mammal species. These studies
indicate that the neurobiological circuitry of patieg consists of a complex network of
connections among a humber of areas of the bi&vain and colleagues (2012) argue that these
areas of the brain each belong to one of threeystdras that together form a larger system
responsible for coordinating parental care-giviegdvior. These include one subsystem that is
responsible for detecting the need for care-givinthe child, one that creates a motivational

state for providing care-giving, and a last subeysthat controls the performance of the care-
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giving response (Swain et al., 2012). Supportha idea comes from both animal research and
human research using neuroimaging techniques.

Brain imaging studies suggest that the first sulesyswhich functions to detect child
behaviors that signal the need for parental respgndhares commonalities with some of the
neural networks implicated in empathy, namely tingulate and the insular cortices (Swain,
2011). For example, an FMRI study examining neac#lity in adults when they received
signals that a loved one was experiencing pain sdaetivation of the both the insula and the
anterior cingulate (Singer et al., 2004). Simdativity was observed in the insula and cingulate,
as well as the basal ganglia and amygdala, whstatiime mothers in an fMRI study listened to
the cries of their own babies compared to the @iegher non-biologically related infants
(Swain et al., 2003).

Frith and Frith (2003) suggest that role of theilasand cingulate in parenting go beyond
simple cue detection; they propose that these Istaiictures are critical in the capacity to
understand the internal states of others, as wahaintentions of others’ relational behavior.
Similarly, it has been suggested that the materaécity for reflective functioning and face-to
face mother-child regulatory processes are infladriy a mirror neuron system found in areas
of the brain such as the ventral premotor corteerior frontal gyrus and posterial parietal
cortex, all of which interact with the limbic systehrough the anterior insula (Lenzi, Trentini,
Pantano et al., 2009; Newman et al., 2011). fMRdies lend some support for these
hypotheses, indicating the anterior cingulate ardréor insula are both implicated in mothers’
ability to read emotional cues which specificaligrgl another individual’'s physical or

emotional suffering (e.g., Carr, lacoboni, Dubedazziotta & Lenzi, 2003; Singer, Seymour,
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O’Doherty, Kaube, Dolan & Frith, 2004). Thus, théwo areas of the brain, the cingulate and
the insula, may be particularly critical for mottadrild attunement.

Swain (2011) suggests that the insula and cingal&témplicated in parents’ capacity to
detect children’s affective cues partly becausedlaeas are involved in anxiety-driven
behavior. However, neuroimaging research indictassother areas of the brain are also
involved in affective cue detection, as well. Eaample, studies using positron emission
tomography (PET) suggest that the thalamus, hypothas and fusiform gyrus are implicated in
transmitting information to the amygdala, whichrilperceives facial emotional cues that are
read in order to generate a care-giving responge (2avidson, Putnam & Larson, 2000). In an
fMRI study where women were shown images of chiitréaces, mothers showed increased
activation in the dorsal and ventral striatum, @nalis, orbitofrontal cortex, and medial prefrontal
cortex when looking at the faces of their own atmidcompared to the faces of children that
were not biologically related (Bartels & Zeki, 2000

Similar areas of the brain have also been implecatanothers’ responses to auditory
affective cues, such as crying. For example, weis# fMRI studies mothers showed greater
activation of the thalamus, hypothalamus, amygdakform gyrus, as well as the anterior and
posterior cingulate, when listening to their owfaints’ cries versus a generated crying sound
(e.g., Lorberbaum, Newman, Dubno, Horwitz, Nahas)eback et al., 1999; Lorberbaum,
Newman, Horwitz, Dubno, Lydiard, Hamner, Bohning=&orge, 2002). Similarly, Swain,
Leckman, Mayes, Feldman, Constable & Schultz (20@4nd that as first time mothers learned
to read and differentiate between the specificngyues of their infants over time, they
exhibited less activation of the cingulate and lasand greater activation of the medial

prefrontal cortical and hypothalamic regions. Tbget these findings suggest that maternal
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affective cue reading can be localized in anxi@tyuitry such as the cingulate and insulate for
some parents, or in more regulatory circuitry sashhe hypothalamus, thalamus and prefrontal
cortex for other parents. Notably, the hypothalamelps to regulate both the nervous and
endocrine systems, and therefore is also a compohéme subsystem that is responsible for the
physical implementation of parenting behavior. 3halthough there are different aspects of
parenting behavior (cue detection, motivation spond, and performance of care-giving
behavior), the neural subsystems which regulatsethenctions are somewhat overlapping.

The last of the subsystems identified by Swain Ive® areas of the brain that are
involved in reward processing/motivation. For exémpesearch has shown that the ventral
tegmental area/substantia nigra, striatum andqmedt cortex (implicated in the motivation
system) work in combination with information prosiesgy parts of the brain such as the
amygdala and hypothalamus, essentially hardwirinthers to find reading the emotion cues of
their children rewarding (Strathearn, Li, FonagW&ntague, 2008). For example, in the
previously mentioned study by Bartels and Zeki (@0@ctivation of the substantia nigra was
observed when women viewed images of their owrdodml's faces. Swain, Leckman, Mayes,
Feldman and Schultz (2006) found that when panaatged photographs of their own infants
versus non-related infants, they demonstratedatativ in the ventral tegmental area, superior
temporal lobe, orbitofrontal cortex, frontal lobedathalamus. It is thought that communication
between these neural networks promotes enhancedgsiag of children’s affective cues and
thus more empathic responding in mothers (Newmam;i$i& Allen, 2011).

Bartels and Zeki (2004) found that in additiontie tmotivation and reward system of the
brain (e.g., the mesolimbic pathway, the ventrghtental area, and the nucleus accumbens),

there are complimentary cortical regions that aledk to suppress negative emotion systems
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and social judgment (e.g., the middle prefrontatecq superior temporal sulcus, and
paracingulate cortex) in order to produce positeatings from the care-giver for the child and
the desire to provide the care-giving responseausTitseems that both the reward
processing/motivational systems of the brain aedigative emotion system of the brain work
in a delicate balance to result in care-giving vébra

Animal studies of care-giving have also been useiuidentifying neural systems
underlying parenting behavior, and have yieldedlte$o support findings from the human
neuroimaging research. These studies further lglghthe role of structures such as the
hypothalamus, amygdala, cingulate, ventral tegnhanéa and prefrontal cortex in parental care-
giving behavior (e.g., Afonso, Sison, Lovic & Flergi 2007; Ferreira, Dahlof & Hansen, 1987,
Fleming, Miceli & Moretto, 1983; Hernandez-Gonzalsavarro-Meza, Prieto-Beracoechea &
Guevara, 2005; Numan, Numan & English, 1993; Sttt&i Nigrosh, 1975). For example, it
was found that female rats with lesions to the aatajewere more likely to exhibit care-giving
behaviors toward pups by allowing the odor of thpgto be perceived as rewarding rather than
aversive (Fleming et al., 1983; Numan, Numan & E&mgl1993). Animal research also
indicates the importance of the cingulate and thakin care-giving behavior through their
impact on selective attention and the organizadifdmehavior. In particular, when female mice
are induced with lesions to the cingulate they destrate slower pup retrieval (e.g., Slotnick &
Nigrosh, 1975) and care-giving behavior that inegahappears to be disorganized (Slotnick,
1967). Additionally, when lesioned in the cingulated thalamus, female rat dams exhibit a
significant decrease in maternal protective aggrag®.g., protecting the nest against a male
intruder; Ferreira, Dahl6f & Hansen, 1987). Finatlye importance of the prefrontal cortex and

ventral tegmental area for care-giving has alsm béestrated through animal studies. For
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example, female rats lesioned in the medial préflacortex engage in fewer retrieval and
licking behaviors compared to non-lesioned dants,(&fonso, et al., 2007). An EEG study of
female rats indicate greater electrical activitypath the prefrontal cortex and ventral tegmental
area when the rats engage in pup retrieval anthficlas compared to when they engage in other
non-maternal behavior (Hernandez-Gonzélez et@5R Functional mapping of rat dam brains
suggests that these regions are more so activatedife-giving directly after birth; over time

and with experience, activation of these areasrhesanore integrated with other parenting
circuitry such to the medial prefrontal cortex @ex & Morrell, 2011). Taken as whole, this
body of research, in combination with the humarroieaging findings summarized earlier,
suggest that many of care-giving behaviors thastitute attunement behavior are localized in
specific areas of the brain, such as but not lidnitethe cingulate, ventral tegmental area,
prefrontal cortex, and limbic areas such as thegalalga.

Importantly, research has also demonstrated thmisexe to adverse, stressful
environments (as may be posed by IPV), is linketh aiterations in the limbic system and other
brain structures involved in sensitive care-givitkgpr example, neuroimaging studies show
decreased prefrontal cortex volume in individuat®vaave experienced sexual abuse and who
meet criteria for PTSD (Vermetten & Bremner, 200Zhis decreased volume of the prefrontal
cortex has implications for subsequent amygdalasaicand may thus be linked with decreased
emotion regulation skills (Weiss, 2007), impedimgattunement processes. Similarly, many
individuals who have experienced trauma such asdé&Yonstrate hyper-responsivity of the
amygdala likely due to dysfunction in the prefrdmartex (Shin, Rauch & Pitman, 2006).

Research conducted with women exposed to IPV stugusalterations in other specific

brain structures related to mothers’ capacity faureement, such as the anterior cingulate, can be
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found, as well (e.g., Seedat, Videen, Kennedy 8nS®005). For example, Seedat and
colleagues (2005) examined the neuronal integfith® anterior cingulate in women exposed to
IPV and found evidence of altered anterior cingufanctioning in the form of increased choline
and decreased-acetylaspartaten those women with IPV exposure and a PTSD disignor his
type of metabolite profile is suggestive of neutarad axon loss, and is thought to be associated
with difficulties in attending to external stim@nd a heightened fear response (Seedat et al.,
2005), both of which have implications for whicheative cues mothers respond to in their
children and the quality of that response. Imailar study, Fonzo, Simmons, Thorp, Norman,
Paulus and Stein (2010) utilized fMRI to compar fimctioning of the anterior
cingulate/medial prefrontal cortex, anterior insafal amygdala in IPV-exposed women with
PTSD when conducting an emotional face-matching t&esults indicated that the IPV-
exposed women exhibited greater activation of titeréor insula, amygdala, and anterior
cingulate, but decreased connectivity betweenftreetbrain areas, compared to non-I1PV-
exposed controls. The difference in brain actorabetween the two groups of women was
greater when the participants viewed faces disptafgearful and angry emotion, as opposed to
positive emotions. The authors concluded thatRheexposed women demonstrated hyper-
active cognitive —appraisal networks, particulavlyen detecting threat-related emotional cues
(Fonzo et al., 2010). This may be particularly artpnt in determining the sensitivity and
accuracy with which mothers’ detect their childemotional cues in times of distress.

There is also research to suggest linkages bettheemeurobiological systems involved
in maternal care-giving behavior and the neurolgigial systems involved in the physiological
stress response. For example, some studies subgesbrtisol plays a mediating role in the

functioning of the medial prefrontal cortex and #mygdala. A study by Veer, Oei, Spinhoven,
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van Buchem, Elzinga, and Rombouts (2012) foundhiwdter levels of baseline cortisol were
related to greater negative functional connectibgywwveen the medial prefrontal cortex and the
amygdala in adults, suggesting decreased abililgddulate amygdala activity using cognitive
strategies such as reappraisal. This link betwleetwo neural systems has also been found
when examining mothers’ responses to their childraffective cues. For example, Laurent,
Stevens & Ablow (2011) found that mothers who eitbiba lower cortisol response to the
sound of their infants’ crying also exhibited inased activation of the limbic system and
prefrontal cortical circuitry, allowing for mores&tive maternal responding. Given this impact
of cortisol on the brain structures and neuraluirg underlying maternal care-giving, mother-
child cortisol attunement may represent the nqun@tess directly underlying disruptions in
attunement behavior. In support of this idea, mecesearch has found that mother-infant dyads
classified with resistant attachment have morenaticortisol patterns than those from other
classifications, and demonstrate an attuned profilegh cortisol reactivity with non-recovery
(Laurent & Ablow, 2011).

In summary, there are specific systems of braurcires implicated in maternal care-
giving behavior, and even more specifically asdediavith empathy, the capacity for reflective
functioning and emotional cue detection, all of @thcontribute to mother-child attunement.
Research indicates that both functional and strataiterations in some of the brain structures
implicated in attunement can be observed in wonx@osed to IPV, suggesting that this is one
pathway by which IPV may pose a threat to mothéddattunement, in addition to
psychological processes. Finally, there is som@eexe from both animal and human research
to suggest that these neurobiological systems pirdeng maternal care-giving behavior and

the physiological stress response are closely egedavith one another, suggesting that cortisol
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attunement may be the neural basis for difficuligts affective attunement in mothers and

children.

3.3 Affective Attunement in the Preschool-Age Years

While attunement is most often discussed as a dyadcess occurring in infancy, it is
important to note that affective attunement corgsto occur within the mother-child
relationship throughout toddlerhood and early diolaid, as well. As the infant develops into a
child and acquires new and more complex commuiicakills such as language, the form of
attunement behavior so too changes and becomesnuaneed. For example, research suggests
that while maternal imitation and mirroring consté the majority of mother-child attunement
interactions during very early infancy (2 to 3 moof age), by the time their infants are 6
months of age mothers are modifying aspects of therored emotional responses, (e.g.,
varying the intensity, rhythm and/or duration otabzations and facial expressions) when
engaging in dyadic interactions (Jonsson et a012®By toddlerhood and early childhood,
affective attunement takes on even more new charsiits, and may look very similar to what
is often referred to ammotion coachingJohnson & Lieberman, 2007). Attunement at this a
continues to be based in the parent’s ability salrend reflect their child’s emotional
experiences in order to help them better understdrad they are feeling and how to manage
those feelings. Attuned parenting behavior attilme also continues to include some aspects of
mirroring the child’s affect, but is not limited mirroring alone. For example, according to
Johnson and Lieberman (2007) an attuned mothetaafcler or young child will communicate
empathy for the child’s emotion by also validatorgshowing respect for the child’s experience,

comforting and calming the child, talking about theld’s emotions, and encouraging the child
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to talk with them about their emotions. Attunementues of negative emotion at this stage in
child development continues to be particularly @ufor the development of self-regulation

skills, as well (Johnson & Lieberman, 2007).

3.4 Evaluating the Current Definitions of Affectiiunement

Although the current definitions of early childhoaffective attunement include some
important elementghey are also somewhat problematic because thepddifferentiate
between the subcomponents of the construct wekjnganeasurement difficult. Essentially,
successful affective attunement in the preschoatsyss comprised of three components: (1) the
cognitive/decoding component where the mother fmsstadequately perceive and interpret the
child’s affective experience, (2) the behavioralhgmnent where the mother must respond in a
way that both communicates her empathic understgraaid helps her child manage emotional
arousal (and/or behavior), and (3) the child’sigbib utilize the mother’s responses to regulate
his/her affect. Currently, most studies use théhers behavioral response as an indicator of
whether or not she has been successful at thetoayoomponent of attunement. This approach
assumes that if a mother accurately decodes hiefsemotional state, she will then utilize an
appropriate behavioral response; however, thisnagBan is problematic. Take for example a
child who is distressed and whose mother responadsaking a joke. In one instance this may
reflect that the mother has adequately perceivatdhér child is distressed, and thus she decided
to use humor to try to help her child recover fritva negative affect and shift to a positive state.
In another instance this may reflect that the moltlas misinterpreted the child’s affective cues
and has thus selected a behavioral response tinaipigropriate and invalidating. This example

illustrates how it is difficult to understand three nature of these kinds of dyadic interactions if
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we do not assess both the mother’s ability to migeteor perceive her child’s emotional state,
as well as her behavioral response.

Another problem with the current definition of edfive attunement in preschool-age
children is that it focuses heavily on the roldéhed mother and continues to view the child as a
passive recipient of attunement processes. Winsedefinition may be well-suited to
attunement in infancy, this view of childhood atturent fails to take into account the enhanced
verbal and communication skills that children hdegeloped by toddlerhood. These increased
cognitive capacities and verbal communication skillow pre-school children to move from
passive recipient of mother’s affective mirrorirgective participant in the attunement process.
For example, at this age children can purposetiaiei certain types of interactions in order to
elicit desired affective responses from the motheying, reaching out to mother, making verbal
bids for attention, etc). They can also activetyit their involvement with the caregiver when
the care-giver response in not sufficiently helptimgm to modulate their emotional experiences
(e.g., disengaging from the parent if the paretmasemotionally aroused, or not sufficiently
engaged in the interaction). Additionally, becacisiédren are no longer passive recipients of
affective attunement during toddlerhood and edniidbood, an important aspect of attunement
at this age is how well children are able to utiliae mother’s response to help regulate his/her
emotional state. For example, a child who withdrdwe/her involvement or rejects the mother’s
comforting behaviors during a dyadic interactionyrba refusing to utilize the mother’s

response to aid in self-regulation.
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3.5The Effect of IPV on Affective Attunement

The effect of IPV on both mothers’ and childrerxperience of the care-giving
relationship has significant implications for matiohild affective attunement. When mothers
experience significant distortions in their intesfations of children’s emotional behavior, their
ability to attune to those emotions and respond@pjpately may be compromised. Likewise,
children who do not perceive their mothers as abégl to them for emotional support may
disengage from their mothers or camouflage thewmtemal experiences. In both these ways
mother-child attunement processes in IPV-exposeithenahild dyads may become disrupted.
The next set of studies that will be reviewed a#ipularly important because similar to the
aims of the current study, they sought to empilyoakamine the relationship between exposure
to interpersonal trauma and mother-child affecittanement (or aspects of attunement such as
sensitivity and mother-child synchrony). Conseqglyetihe methodology and findings from these
studies will be reviewed in greater detalil in ortefacilitate methodological critiques.

Though there is little empirical work directly exammg affective attunement in IPV-
exposed mother-child dyads, work by Casanueva,iM&unyan, Barth and Bradley (2008) has
generated some preliminary evidence for impairachament in IPV-exposed populations.
Casanueva and colleagues conducted a study oftpey&ehavior in women with a history of
IPV exposure and women currently experiencing lidgntified through a previously conducted
national survey of child and adolescent well-bgiN§CAW). The participants were selected to
participate in this follow-up study if their chilein were under 10 years of age and still living in
the home with the mother. Women'’s parenting bedrawvere assessed with an observational
rating system that included harsh parenting andmal sensitivity. The results indicated that

women currently experiencing IPV engaged in lesgptde parenting, including less sensitive
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responding to their children as compared to womka had experienced IPV in the past, but
were not currently enduring IPV.

Reid-Cunningham (2009) assessed the quality afntbiner-child relationship in women
with children between the ages of 4 and 6 years hatbexperienced interpersonal trauma (e.g.,
sexual assault or rape in adulthood). Controllimrgnhiothers’ exposure to non-interpersonal
trauma, the authors found that mothers who hadreeqped adulthood sexual assault had more
impaired relationships with their children as congobto mothers who had not. These
relationships were significantly less reciprocad attuned, and they were more likely to be
characterized by conflict or disorganization. Alligh this study did not specifically distinguish
between sexual assault by a stranger versus a tienpantner, because the experience of rape
shares many features with IPV and is often patihefconstellation of behaviors characterizing
IPV, these results provide valuable insight intavhoterpersonal violence can impact mother-
child interaction. Katz and Windecker-Nelson (208gamined IPV-exposed mothers’ capacity
to engage in emotion coaching with their 4-5 yddrehildren. Although emotion coaching is
not completely analogous to affective attunemersthares many features with the construct,
such as how well mothers are able to help regtiatie children’s affect. The results of this
study indicated that children from families chaegizted by IPV and low maternal emotion
coaching were more likely to exhibit aggressiorthdiawal, anxiety or depression.

In the only published study examining mother-claiftéctive attunement in an IPV-
exposed sample, Johnson and Lieberman (2007) dtothéhers’ attunement to children’s sad
and angry emotions but found no association betwe@thers’ experience of IPV and their
attunement to children’s negative emotions. Howeese results must be interpreted with

caution due to the fact that attunement was medsigiag maternal report, rather thasserved
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useof attunement behavior when children were dise@sd=inally, in the only other known

study of affective attunement in IPV-exposed dygdsld, Levedosky, Bogat & von Eye,
unpublished manuscript), mothers and their 7-y&hclildren were coded into categories of
attunement (e.g., unattuned, or attuned for pa@sitieutral, negative or mixed emotion) which
were examined for differences in the degree of €Rposure. The results indicated that although
all of the attunement groups had some degree ofebpdsure, dyads that were attuned for
mixed affect (affect that shifted rapidly betweatense positive and negative emotion) had
experienced the highest and most severe leveR\af Children in this group also demonstrated
significantly more antisocial and aggressive bebtrathian children from all other groups,
including the unattuned group. These results sstgbat while IPV-exposure may not prevent
mothers and children from attuning, exposure toensavere IPV may result in affective
attunement that may not be adaptive. For exanglgetchildren may end up attuning to an
affectively labile mother, resulting in a similadlysregulated state in the child and an absence of
skills for managing such emotions. In such cas@say actually be more adaptive for the child
to be unattuned from the mother.

As a whole, the results of the above studies pmsa@me preliminary evidence for the
influence of IPV on mother-child affective attunarheTogether the studies suggest that
interpersonal trauma, including but not limitedRY¥, are associated with less sensitive
parenting and more observed impairment to mothed-dyadic interaction (e.g., less reciprocal
and less synchronous). Although sensitivity, ey and synchrony can all be considered
aspects of attunement, these results must be iatetpbcautiously as these studies do not directly

assess the complete construct of affective attuneme
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In the two studies that specifically examined tin@act of IPV on mother-child affective
attunement, methodological limitations made itidifft to understand the true nature of the
relationship between partner violence and attunémiéor example, one of these studies
(Johnson & Lieberman, 2007) did not find a diretationship between IPV and affective
attunement, but the heavy reliance on maternalt@pthis study told us more about how IPV
influences whether mothetisink they can attune to their children, rather than kaacessfully
theydo attune to their children. The other study (Fi¢ledyendosky, Bogat & von Eye) found an
association between attunement such that greafewH3 associated with attunement for mixed
affect. However, because the mother-child intéwagbaradigm used in this study did not
generate much negative emotion in the dyads, #meepce and function of attuned negative
affect could not be assessed by this study. Aaithlly this study only defined affective
attunement based on the degree of matched affestAtes in the mother and child. Thus, there
is still a need for research that examines theraattimother-child attunement in IPV
populations that (1) uses an appropriate paradigpndvoke negative affect, (2) that measures
affective attunement using observational methoag,(8) that measures all aspects of the
affective attunement construct (e.g., maternal diegp maternal behavioral responses, and

involvement of both mother and child in the int¢i@T).
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Chapter 4: Physiological Stress Responses to IPV

4.1 The Physiological (Adrenocortical) Stress Resgo

Stress can be defined from either a psychologichlaogical perspective; however the
term stress itself is often viewed in terms of bgital reactivity. For example, McEwen (1994)
defines stress or trauma as the perceived threaetself which results in arousal of the
autonomic nervous system (as cited in Cicchetti &k&r, 2001). However, Cicchetti & Walker
(2001) note that the very inclusion of the phrgserteived threat” in this definition suggests
that stress has an important psychological composmieare the individual’s construal of an
event alone may be sufficient for evoking a physyatal response.

Most people experience some type of acute stresgosiuma in their lifetime.
According to the National Comorbidity Survey, approately 60.7 percent of American men
(age 15-54 years) and 51.2 percent of American vndmawe experienced at least one type of
traumatic event, including witnessing someone bkithgd or badly injured, surviving a natural
disaster, being involved in a life-threatening deait and/or combat (Kessler, Sonnega, Bromet,
Hughes & Nelson, 1995). Many of these individuatperienced numerous traumas, for
example, nearly 10 percent of men and 6 percewbaien reported exposure to four or more
traumas across the lifespan. Individuals can laésexposed to prolonged stressors, such as
chronic poverty and environmental deprivation.

Research indicates that the experience of intetisie atress or prolonged stress can have
observable effects on the physiological reactigitypoth adults and children. Specifically,
studies with both humans and animals suggest tblinged exposure to stress/trauma can have

measurable affects on the hypothalamic-pituitameadl (HPA)-axis, the component of the
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neuroendocrine system that controls the releaseeds hormones as well as many other bodily
processes. The HPA-axis is receiving increasiggbater attention in stress/trauma research
because it is responsible for the release of @brigssteroid hormone emitted by the adrenal
gland, that when secreted for prolonged periodsyd is thought to result in significant
alterations in stress reactivity.

The release of cortisol into the system begins vtherhypothalamus, the component of
the brain that acts as a link between the nervodsadocrine systems, becomes activated.
Activation of the hypothalamus results in the reteaf corticotropin-releasing hormone (CRH)
(Bartels,Van den Berg, Sluyter, Boomsma & de G2083) and can be triggered by a variety of
both internal and external cues, including circadikeep/wake cycles, levels of various
hormones in the blood, olfactory cues, sensoryadggsuch as pain or blood pressure changes,
and signals from other areas of the brain includireghippocampus and the amygdala (the part
of the brain responsible for processing emotionahés and signaling fear responses) (Stansbury
& Gunnar, 1994). Release of CRH then initiatesrétease of adrenocorticotrophic hormone
(ACTH) by the pituitary gland, which consequentiyrailates secretion of cortisol from the
outer cortex of the adrenal gland (Bartels et28lQ3). Thus, the release of cortisol is the resiult
a chain of events in the HPA-axis which are ingthby various internal biological rhythms or
environmental stimuli, including stressful or feaducing events. Cortisol levels are thought to
begin increasing approximately 10 to 15 minutekfaing the initiation of a stress response and
peak within 20 to 30 minutes, but may take hoursegeeabsorbed from the bloodstream
(Stansbury & Gunnar, 1994).

The HPA-axis also functions as a negative feedbzmk whereby the release of cortisol

is both regulated by and serves to regulate HPA&-agiivity through interactions between the
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hippocampus, hypothalamus and pituitary. Afterisoftthas been released into the blood stream,
it eventually binds to receptors on the hypothalsnuggering the down-regulation of the
system and reducing the release of CRH and ACTHirtteto bring the system back to
homeostasis. Thus cortisol also plays a critick m helping the body to return to a balanced
state following stressful events which trigger theght or flight” response of the sympathetic
nervous system. Under typical conditions (e.gemvbonfronting a normative stressor such as
navigating busy roadways to avoid a car accidesttyaion of the HPA-axis and release of
cortisol helps the body to perform critical sundifianctions, including generating the energy
needed for self-defense or to flee from a dangesduation, and enhancing concentration and
focus (Stansbury & Gunnar, 1994). Furthermorecagtorticoids like cortisol raise sensory
thresholds, allowing for more efficient interprétat of sensory stimuli (Stansbury & Gunnar,
1994). In resting states, the HPA-axis and cdratso help to regulate the immune system, as
well as influence learning, memory and emotionakttioning. Despite these ways in which
cortisol helps the body to achieve internal homesist prolonged secretion of cortisol may
result in substantial alterations to the functignad the HPA-axis, or dysregulation of the HPA-
axis. Dysregulation in this sense refers to impaint in one or more components within the
regulatory system of the HPA-axis (e.g., impairmarthe functioning of one of the organs
itself, impairment in the functioning of the receqs, impairment in the feedback mechanism,
etc.) and is thought to be related to a varietyagative physical outcomes (e.g., weakening of
the immune system by inhibiting growth of T-celtgerfering with bone formation often
resulting in osteoporosis). Prolonged cortisofstan may also interfere with emotion

regulation processes through its effects on spelorfiin organ functioning (e.g., hippocampal
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functioning), through alterations of brain struetsirand even by altering the expression of genes
which influence brain processes (Stansbury & Gunt294; Cicchetti & Walker, 2001).

Alterations in HPA-axis functioning can occur iretform ofhypercortisolismor an
excess of cortisol in the system. Hypercortisolisroharacterized by elevated basal levels of
cortisol. In normally functioning individuals, dol levels follow a normal diurnal pattern,
peaking not long after waking in the morning anehtldecreasing throughout the day.
Individuals with hypercortisolism, however, do mofperience this normative decrease and tend
to have cortisol levels that remain heightenedughmut the day (Gunnar & Vasquez, 2001).
Hypercortisolism may be the result of impairmentha negative feedback loop of the HPA-
axis, where cortisol reuptake does not occur asiefitly and impedes upon the down-regulation
of the system. Hypercortisolism is often assodiatéh disturbances of affect such as
depression (Gunnar & Vasquez, 2001).

HPA-axis dysregulation can also occur in the fofrhypocortisolism Hypocortisolism
is thought to occur as a result of repeated expasuinterpersonal trauma which influences the
functioning of the HPA-axis thoughpiming effect(or blunting) of basal cortisol secretion
levels (DeBellis, 2001; Heim, Ehlert, & Hellhamm26000). Two different explanations have
been offered to account for how hypocortisolism rdayelop. The first suggests that increased
activity in or number of glucocorticoid receptoesults in greater feedback of cortisol and thus
the suppression of the ACTH pituitary response (@& Vasquez, 2001). An alternative
explanation suggests that frequent elevations iitiscb over time lead to the down-regulation of
adrenal ACTH receptors as a protective mechanismmii@ & Vasquez, 2001). The ultimate
result is that individuals exposed to trauma appearave basal cortisol levels that are set lower

than normal, as well as blunted cortisol reactiwtyen coping with acute stress. (Bevans,
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Cerbone & Overstreet, 2005). Children may be paldrly vulnerable to the priming effect due
to neural plasticity in the early years of devel@pmand the capacity for cortisol to bind to
nuclear receptors and alter the expression of RMAch codes for proteins that influence the
growth, structure and function of neurons protéBevans et al.,2005; Cicchetti & Walker,

2001).

4.2 Prenatal Programming of the HPA-axis

An alternative way in which HPA-axis functioningrcbecome altered is through
prenatal programming he prenatal programming hypothesis suggests thratglpregnancy,
the developing fetus is extremely sensitive todh@racteristics of its intero environment. Due
to the extreme neural plasticity of the fetal brailterations in the mother’s adrenocortical
functioning could have potentially significant effe on the developing infant’s brain
organization and structure (Kaplan, Evans & Mol Q& Kapoor, Dunn , Kostaki , Andrews &
Matthews, 2006). Women'’s experiences of extremedmhsturbance or chronic stress exposure
during the prenatal period, for example, may resuHPA-axis dysregulation, exposing the
developing fetus to increased levels of glucocoitis through transplacental transfer and
putting the development of the infant HPA-axisisk.r To illustrate, high fetal glucocorticoid
concentrations have been linked with changes itralemervous system functioning, such as
CNS sensitivity to dopamine and serotonin (whiclymmarease risk for depression and other
psychiatric disorders), delayed myelination of ¢teatral nervous system, and the down-
regulation of IGF-Il mMRNA expression in the adregknd (Bertram & Hanson, 2002).

A vast amount of empirical support for the prengtalgramming hypothesis has been

generated using various animal models (e.g. Bamj&apoor & Matthews, 2004; Lui, Li &
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Matthews, 2001; Pryce, Aubert, Maier, Pearce & Bu@011; Weinstock, 2001; Welberg &
Seckl, 2001). These studies indicate that wheaumérine levels of glucocorticoids are increased
either by injection of synthetic glucocorticoidanthe pregnant female (e.g., Banjanin, Kapoor &
Matthews, 2004; Lui, Li & Matthews, 2001) or by atg environmental adversity for the
pregnant mother (e.g., Weinstock, 2001; Welberge&ks 2001) the offspring exhibit
observable short-term and long-term differencab@r HPA-axis structure and functioning.

For example, guinea pigs whose mothers were tre@tbdlexamethasone during pregnancy
have an increased number of glucocorticoid recspiothe anterior pituitary (Banjanin et al.,
2004). The offspring of rat dams who were injectgtth dexamethasone during pregnancy
exhibit increased HPA-axis activity after birth,\asll as increased “anxious” looking behaviors,
when compared to offspring of non-treated conteohd (Seckl, 2004). Finally, the offspring of
female rhesus monkey who were exposed to stremsiilonments during pregnancy (e.g.,
repeated startle by the sounding of a horn) hafgpoihg with higher basal cortisol, as well as
higher cortisol levels following dexamethasone atign, compared to offspring of non-stressed
control mothers (Pryce et al., 2011).

Despite the vast amount of evidence for prenatadq@mming in the animal literature,
our understanding of whether prenatal programmaouyis in humans is still somewhat limited.
Some evidence for the effects of prenatal programgnm humans comes from studies using low
infant birth weight as an indicator of greater @&henvironmental stress exposure (e.g.,
Phillips & Jones, 2006; Seckl, 2004). These stfired that infants exposed to greater prenatal
stress demonstrate exaggerated physiological respdallowing exposure to acute stress
paradigms, as indicated by higher levels of past-talivary cortisol and increased atrial

pressure (e.g. Jones, Godfrey, Wood et al., 200iid3 & Jones, 2006). In a study examining
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women'’s subjective experiences of stress duringraecy, mothers who reported high levels of
prenatal stress and anxiety had children with legtisol levels and a flattened diurnal pattern
(van den Bergh, van Calster, Smits, van Huffel &a@, 2008). Finally, a study examining the
effects of prenatal cortisol exposure (as meastnogd amniotic fluid) found that higher cortisol
levels were associated with delayed cognitive dguakent in 17-month old infants (Bergman,
Sarkar, Glover & O’'Connor, 2010). Together thessultts suggest that prenatal glucocorticoid
exposure can have widespread effects on the damglégius’s brain, as well as specific effects
on the structure and functioning of the HPA-axig@birth. Thus, when examining HPA-axis
functioning in children, fetal exposure to enviragmhstress should always be taken into

account.

4.3 Physiological Stress Responses to IPV

Tjaden and Thoennes (2000) estimate that 1.3 milics. women are victims of male-
perpetrated partner violence each year. Betwedn 34% of all adult women report that they
have been physically attacked by a romantic matengaat some point during their lifetime
(Browne, 1993) and among populations such as inmzshex! and homeless women, as many as
61% report having experienced severe violenceeghdéimd of a male partner (Browne & Bassuk,
1997). Prolonged exposure to IPV can result iigractivation of the physiological stress
response which ultimately can result in substaatial enduring alterations in the functioning of
the HPA-axis for both women and children. Impaotitgrbecause IPV is a chronic interpersonal
trauma, repeated IPV-exposure may exert a diffexatt on HPA-axis functioning as
compared to other stressors that are acute antbaé an interpersonal nature (e.g., a car
accident, natural disaster, etc.) (e.g., MeewiRe#tsma, De Vries, Gersons & OIff, 2007).

52



Evidence for the effect of IPV on adrenocorticatss reactivity comes directly from studies
examining IPV-exposure, as well as from studiesr@riang the relationship between other types

of interpersonal traumas (e.g., child maltreatmant) physiological stress reactivity.

4.4 Evidence from IPV Research

Although there is a paucity of research regardifRAFaxis functioning in IPV-exposed
adults, there are several studies which suggessswciation between IPV and altered
functioning of the HPA-axis (e.g., Griffin, ResiékYehuda, 2005; Inslicht, Marmar, Neylan,
Metzler, Hart et al., 2006; Pico-Alfonso, Garciarares, Celda-Navarro, Herbert & Martinez,
2004; Schechter, Zeanah, Myers, Brunelli, Liebowital., 2004; Seedat, Stein, Kennedy &
Hauger, 2003). Of these studies, several foumtkeace of hypercortisolism in IPV-exposed
women (Griffin et al., 2005; Inslicht, et al., 200@&co-Alfonso, et al., 2004), one found evidence
suggesting a link between IPV and hypocortisoliS®eedat et al., 2003), and one produced
findings to suggest that IPV-exposed women exhibierogeneous patterns of HPA-axis
functioning (Schechter et al., 2004).

For example, Pico-Alfonso et al. (2004) found ewnicks of heightened circadian cortisol
levels in a sample of women exposed to either ghysir psychological IPV during their
lifetime. When controlling for a number of confas) women who had experienced physical
IPV exhibited significantly higher levels of eveginortisol when compared to women from a
non-abused control group (but their cortisol lexddtsnot significantly differ from those in the
psychological IPV group). Inslicht and colleag(2806) also found that IPV-exposed women
demonstrate HPA-axis alterations in the form ofadlian cortisol levels. Specifically, their

results indicated that women who had experienc®daifd had current or lifetime history of
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clinically significant PTSD had significantly eletead circadian cortisol levels when compared to
women who had experienced IPV without PSTD. GrjfResick and Yehuda (2005) used a
low-dose dexamethasone suppression test to deeemmather dysfunction of the negative
feedback inhibition loop of the HPA-axis was obselhin women exposed to IPV with PTSD
alone and/or IPV with comorbid PTSD and depressasrgompared to non-exposed controls.
Results of the study indicated that the controligrbad significantly higher baseline cortisol
levels as compared to both groups of IPV survivarsese results were inconsistent with the
authors’ hypothesis that IPV-exposure would be @ased with suppressed activation of the
feedback loop, with IPV survivors exhibiting enhadaegative feedback inhibitioMNotably,
greater feedback inhibition (lower baseline cotjisas observed in the IPV with PTSD only
group, compared to the group with both PTSD andedesion, suggesting a unique relationship
between the presence of PTSD and blunting of th&-Bbes response (Griffin et al., 2005).
While the above studies all found evidence of hgpeisolism in trauma-exposed
samples, other studies have generated evidencg¢est a different relationship between
interpersonal trauma and HPA-axis activity. Forregbe, utilizing plasma cortisol Seedat and
colleagues (2003) found that women with a lifetimngtory of either physical or sexual IPV
exposure had significantly lower levels of mornaagtisol when compared to a non-IPV
exposed control group. They also examined whethetisol differences were observed based on
whether IPV-exposed women met diagnosis for PTSDfannd that PTSD was not associated
with differences in cortisol functioning. Furthesne, cortisol levels were not significantly
correlated with any PTSD symptoms. These resalig o be considered with caution,
however, because the group sizes utilized in thidyswere considerably small. Finally, the

only known study to-date to examine acute streastingty in an IPV-exposed population,
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cortisol was collected from women with historiexcbfldhood maltreatment and/or adult IPV
after engaging in stressful separation episodds téir children. Results indicated that IPV
exposure was associated with lower baseline |lefetsrtisol prior to separation, while IPV
exposure combined with greater PTSD symptomatoiloglye women was associated with a
blunted cortisol reactivity in response to thestreask, as well (Schechter, Zeanah, Myers,
Brunelli, Liebowitze, Marshall et al., 2004). Thuehile the results generally indicated that
interpersonal trauma was associated with basediedd of cortisol, changes in cortisol reactivity
were specific to the presence or absence of PT&pteyns.

In sum, women with a history of IPV exposure denti@te heterogeneous patterns of
HPA-axis dysregulation, with some exhibiting hypetsolism and some exhibiting
hypocortisolism depending on the whether theregseaence of PTSD diagnosis or
symptomatology. Although the associations betweBA-axis functioning and PTSD are
somewhat inconsistent, the findings from the ssigigh the strongest methodology (e.g.,Griffin
et al., 2003; Schechter et al., 2004) suggestliegpresence of IPV exposure in combination
with PTSD symptoms resulting from that exposurgpiscifically associated with a blunting of
the cortisol response. These results are consistdnthe findings of a meta-analysis conducted
by Miller, Chen and Zhou (2007), which suggest thiffierences in cortisol reactivity are
associated with both the nature of the trauma,edkas the subjective degree to which the
individual finds the traumatic event to be strekd¥lore specifically, results of this study
indicate that exposure to chronic stress (includingse/maltreatment, assault, unemployment
and combat/war exposure) is associated with supgdesortisol response following
dexamethasone challenge, as well a flattened didmgdom. This blunting of the HPA-axis

response is specific to events that pose a thwehaetphysical integrity of the victim and that are
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perceived as uncontrollable in nature, charactesisioth shared by IPV. Furthermore, although
greater HPA-axis reactivity was observed when thenhatic event resulted in feelings of shame
(as may occur with IPV), when the trauma was assediwith a resulting PTSD diagnosis,

blunting of the HPA-axis was again observed (Mideal., 2007).

4.5 Evidence from Childhood Maltreatment Research

IPV and childhood maltreatment share several comi@atures, including the fact that
they are both relational traumas where physicalanasychological harm is afflicted at the
hands of a trusted attachment figure. Due tstmdar nature of these traumas, it is not
unreasonable to believe that some of the physicdébgind psychological sequelae resulting from
childhood maltreatment are also observed in indiaisl exposed to IPV. Some research on adult
female survivors of childhood abuse has yieldedifigs that suggest interpersonal trauma is
associated with dysregulated physiological streastivity due to alterations of the HPA-axis
(e.q., Elzinga, Schmahl, Vermetten, van Dyck & Bnem 2003; Meewisse et al., 2007).
Elzinga et al. (2003) conducted a study of wometh whildhood histories of maltreatment,
collecting salivary cortisol before and after thenaen recorded written vignettes of abuse events
from their past. Results indicated that those womigh trauma histories and current PTSD
symptomatology had significantly higher (60% greabaseline cortisol levels, significantly
greater cortisol reactivity post-stressor, andificantly faster recovery than those women
without PTSD symptoms. Brand and colleagues (264)d a similar pattern of rapid cortisol
recovery after women with childhood maltreatmestdries watched their infants participate in
an arm restraint task. The results of these twdiss suggest a complex relationship between

interpersonal trauma and cortisol functioning. Blepecifically, women with a maltreatment
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history did not exhibit a consistent pattern oherthypercortisolism (over-elevated cortisol
levels) or hypocortisolism (suppressed cortisotls) rather they showed a rapid and
exaggerated increase in cortisol during arousirenesy followed by a rapid decrease in cortisol

functioning.

4.6 Physiological Stress Responses to IPV in Génldr

A majority of the research examining physiologistiess reactivity in IPV-exposed
children focuses on HPA-axis dysfunction as a ntedjdactor or risk factor for the
development of affective /behavioral problems (e=tSheikh, 2005; EI-Sheikh, Keller & Erath,
2007; El-Sheikh & Whitson, 2006). For example fbotoss-sectional and longitudinal research
has found that increased basal cortisol levelsigréte development of children’s internalizing
and externalizing behavior problems following exjpesto parents’ marital conflicE(-Sheikh,
Erath, Buckhalt, Granger & Mize, 200BI-Sheikh, Keller & Erath, 20Q7 Little research has
been done, however, to determine whether IPV expasauld result in long-term functional
changes to the HPA-axis. Despite this paucityeséarch, findings from studies of children
exposed to other types of relational traumas (etgld maltreatment) suggest that HPA-axis
changes have been observed. For example, wheracethip a group of non-abused controls,
DeBellis, Chrousos, Dorn and colleagues (1994) ddalanted ACTH responses and blunted
free cortisol levels in a sample of sexually abugield (7-15 years in age). Elevated levels of
norepinephrine, epinephrine and dopamine (all taiemines released during HPA-axis
activity) have been found in urinary samples ofssalichildren with PTSD (Nemeroff, 2004).
Studies of women whexperienced sexual abuse in childhood have indidat¥eased ACTH

levels during stress-inducing lab tasks, as welligker levels of 24-hour urinary cortisol

57



(Nemeroff, 2004). Finally, DeBellis, Baum, BirmahKeshavan, Eccard, Boring, Jenkins and
Ryan (1999) conducted a cross-sectional studyamee circadian levels of urinary cortisol in
violence-exposed children (including IPV, sexual/an physical abuse) and found that
regardless of clinical diagnosis, violence-expadattiren had higher levels of urinary cortisol
as compared to the non-exposed controls. Tog#ikee studies provide evidence of altered
HPA-axis functioning, mainly in diurnal rhythm, angviolence-exposed and maltreated
children.

One of the only three studies to have tested ferations in acute stress reactivity
(challenged cortisol) in violence-exposed childneas conducted by Ellis, Essex and Boyce
(2005). This study did not focus on the effect$Rdf alone, but rather examined the impact of
exposure to cumulative stressors from the home@mvient on children’s adrenocortical stress
functioning. Indicators of home stress including bot limited to marital discord and IPV were
measured during the first year of life, and agaemwchildren were 3 and 4 years of age.
Generally, the results indicated that children frmiore stressful environments demonstrated
higher anticipatory adrenocortical activation ptioperforming a stressful task, and decreased
activation following stress tasks, when comparechi@ren from less stressful homes. The
longitudinal approach of this study demonstrated tdhanges occured to the HPA-axis as a
function of chronic environmental stress exposiurelding as IPV exposure), as opposed to
pre-existing qualities of children’s HPA-axis furoeting predisposing them to certain kinds of
stressful experiences.

In the second study acute stress reactivity, SaltzriHolden and Holahan (2005)
assessed IPV-exposed and non-exposed childremgabhgiween 5 and 13 years of age with

clinically significant depression, anxiety and ertdizing symptomatology. Both groups were
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assessed for a history of physical abuse as well@ent PTSD symptoms. These are two
important improvements upon earlier research inttiey allowed the researchers to examine
the unique effects of IPV by controlling for theepence of child abuse and PTSD
symptomatology resulting from other non-interpeeddraumatic experiences. After controlling
for parent education, family income and severitalofise, Saltzman et al. found that IPV-
exposed children, when compared to the non-expcsétten, had higher baseline cortisol
levels prior to participating in a stress task.

Finally, Hibel, Granger, Blair and Cox (2011) exaed the impact of IPV on cortisol
reactivity as children over time from infancy taltberhood. Children were exposed to in-lab
stress tasks at age 7, 15, and 24 months. Motbars’giving behavior was coded for sensitivity
at the same intervals. Although the results inddahat there was no main effect of IPV on
children’s cortisol reactivity or recovery, IPV-exged and non-exposed children exhibited
different trajectories of cortisol reactivity acsae three time points. More specifically,
although exposed and non-exposed children didiffet ¢h their levels of cortisol reactivity at 7
months or 15 months, by 24 months of age, thoddrehni from IPV households demonstrated a
significant increase in cortisol in response togtress task, while non-exposed children did not.
This difference appeared to be predicted by cunval@&xposure to IPV, as opposed to current
IPV-exposure. Furthermore, maternal sensitivityderated the effects of IPV on cortisol
reactivity, where only those IPV-exposed childrathunsensitive mothers demonstrated
significant cortisol reactivity responses at ager®@hths (Hibel et al., 2011).

In sum, there is evidence of altered HPA-axis fiomihg and adrenocortical reactivity in
both women and children exposed to interpersoaahtas such as IPV. However, the nature of

these alterations remains somewhat unclear asilh ofshe different methodologies used in the
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extant research. For example, some studies difiete IPV-exposed women with childhood
maltreatment histories from women without maltreztirhistories; others do not make this
distinction. Some studies differentiate IPV-exgbs®men with PTSD symptoms from IPV-
exposed women with no history of PTSD; others donmake this distinction. Some studies
utilize non-exposed comparison groups while otkersot make this distinction either.
Furthermore most studies examining the associ@étween IPV and HPA-axis functioning in
adult women focus predominately on alterationdricadian cortisol levels and patterns. There
are few studies examining adrenocortical reactitatgcute stress in IPV-exposed women;
additional information must be extrapolated fromdsts of women with childhood maltreatment
exposure. The research regarding HPA-axis functppm IPV exposed children is also
diminished by the same methodological limitatiolmsespite these problems, some overarching
patterns of HPA-axis functioning in IPV exposed plapions have emerged. Three of the four
studies examining challenged cortisol indicated #@men exposed to interpersonal trauma
have lower baseline cortisol levels. Two of thssslies also indicated that these women exhibit
exaggerated peak cortisol levels. With regarchitWien, four of the five studies examining
challenged cortisol indicated higher baseline sottievels (anticipatory). One study found that
IPV children exhibit lower peak responses compapatbn-exposed children, while a second

found greater reactivity in IPV-exposed childreat bnly in the context of insensitive parenting.

4.7 Physiological Attunement
While individuals exhibit different patterns iretih diurnal and challenged cortisol levels,
recent research has indicated that these patteHiBA-axis activity can become coordinated, or

attuned, between individuals who share close mlatiips, such as a mother and her child.
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Although there is a great deal of research on tia@acteristics oaffectiveattunement in
mother-child dyads, far less is known about phygimal attunement between mothers and their
children. Similar to the aim of the current stuthg following studies sought to determine
whether physiological attunement can be observddvaasured in mother-child dyads.
Additionally, some of these studies examine phygjmlal attunement using similar
methodology as is used in the current study. Ttesmethodology and findings of these studies
will be reviewed in detail.

There is some evidence from normative sampleshiotiiers and children experience
synchrony in their biological rhythms before infauate even born. For example, by 33 weeks
gestation, mothers and their unborn fetuses dematasittunement of their vagal tone and heart
rhythms (Feldman, 2007a; Feldman 2007b), and witrerfirst few weeks of birth many
mother-child dyads exhibit attunement in their pl@ake cycles (Feldman, 2006). It has been
suggested that this early attunement of biologicgihms lays the foundation for later
attunement of affect between mothers and theidddml by creating patterns of contingent
responding (Feldman 2006; Feldman; 2007a; Feldrail®. For example, in a study of
mothers and their infants during the still facegoisagm, mothers and babies who engaged in
more synchronous and attuned interactions duriag (@.g., higher mirroring of the infants’
affect by the mothers) also exhibited coordinateartrates, with mothers’ heart rates becoming
more or less accelerated in response to theirtsifapart rates (Feldman, 2006).

In another recent study conducted by Ham and Tkof#009), mothers and their 18-
month old infants demonstrated attuned biologiaal physiological rhythms both during and
after the still-face paradigm, a laboratory tasgigeed to induce distress in infants. In this

study, mothers’ and infants’ respiratory sinus wiimia (RSA; an index of the parasympathetic
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system’s influence on heart rate variability) wasasured as an indicator of emotion regulation
during the interactions, with lower RSA indicatiagtronger stress response (Ham & Tronick,
2009). Skin conductance, which measures the aakctonductivity of the skin and is used as
an index of the sympathetic nervous system “fightight” response, was also measured in the
dyads. Concordance of skin conductance betweemdiieers and infants was of particular
interest in this study, as previous studies hawsvalthat this type of concordance is directly
associated with the capacity for empathy in theddyarci, Ham, Moran & Orr, 2007, as cited

in Ham & Tronick, 2009). Results of the study wattied that during the still-face paradigm the
dyads demonstrated concordance of skin conductaaoghermore, greater mother-infant
concordance in skin conductance was associatedeatbased displays of infant negative
affect, suggesting that mothers were “empathicgilgring” in the infants’ physiological
experience of stress. During the reunion episddieeostill-face paradigm, mothers and infants
continued to exhibit concordance in skin conduatahowever greater concordance at this time
was associated with greater attunement in the (B/ad more calming and soothing behaviors in
response to infant distress). Furthermore, ipolse to this physiological and affective
attunement during the reunion episode, the infdatsonstrated an increase in RSA, suggesting
that they were using the affective attunement tp hegulate their physiological state (Ham &
Tronick, 2009).

More recently research has also suggested thdtemsoand children also experience
attunement at the physiological level. For examipl@ low-risk community sample of mothers
and their children aged two to four years, dyadaalestrated attunement of salivary cortisol
levels following participation in lab stress taSlethre-Hofstad, Stansbury & Rice, 2002).

Cortisol levels were measured at baseline befaeliidren performed a stressful beam task
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while mothers watched from another room, and peatsol levels were measure 30 minutes
later. Mothers who were better able to assess¢hédren’s emotional experience of the beam
task exhibited changes in cortisol from baselinpdak that were more highly correlated with
their children’s cortisol changes, as compare@$s kensitive mothers (Sethre-Hofstand,
Stansbury & Rice, 2002). In a similar study by Bakel and Riksen-Walraven (2008) mothers
and their 1-year old infants exhibited attunemdnghysiological stress reactivity after engaging
in stressful lab task involving a confrontationhwé stranger and a novel moving robot. In this
study, salivary cortisol was collected from mothansl their 15-month-old infants prior to and
20 minutes following the lab tasks and analyzed:torcordance in the amount of change from
baseline to the peak stress response. In a sepalpanteraction task, mothers’ behaviors were
also coded for sensitivity of responding. Again,renattuned cortisol responses were observed in
dyads with mothers who were rated more highly ors#eity and attuned care-giving.
Attunement of diurnal (circadian) cortisol levedsalso observed in mothers and their
children. For example, in a study of middle-incofammilies with adolescent children, mothers
and their children exhibit attunement of salivaoytisol both in times of heightened conflict and
stress, and also generally throughout the day (FRgpdry & Adam, 2009). In this study, the
families provided seven samples of salivary cor@gnoss the day, one at waking, one 30
minutes post waking (when a peak is typically eigrered), one before bed, and 4 that occurred
throughout the day based on a timed pager systdra.families also kept diaries of events and
interactions they experienced throughout the dafirst pager signal was used to alert the
participants to record their current experienceth@nr diary, and then a second pager signal
sounded 30 minutes after the first to signal tloatiol collection should occur. In this way,

cortisol levels could be examined in response &xi§ip momentary experiences, as well as
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based on diurnal pattern. The results of the studigated that a subgroup of the sample
exhibited a strong positive association betweerherstand adolescent cortisol levels even after
controlling for diurnal rhythm of cortisol, withiday error, demographic variables, and health.
Mother-child dyads who exhibited attuned diurnatisol values were distinguished from those
who were unattuned by amount of time spent togdttarned dyads spent more time together),
engagement in shared activities (attuned dyadd spere time doing shared-activities), and
parental monitoring (mothers from attuned dyadsaged in more monitoring). Finally, the
diary recordings indicated that mothers and theémescents tended to exhibit more attuned
levels of cortisol during moments when either onbah members of the dyad was exhibiting

negative affect (Papp, Pendry & Adam, 2009).

4.8 The Link between Physiological Attunement afifecfive Attunement

As indicated above, research on physiologicahattuent in isolation from affective and
behavioral attunement is rare. Feldman (2006) eesethat coordination in mothers’ and
infants’ heart rates corresponded to the degredfettive attunement during their play. Ham
and Tronick (2009) found that attuned skin conductavas related to attuned maternal
responding during the reunion episode of the &tdke paradigm. Sethre-Hofstad and colleagues
(2002), as well as van Bakel and Riksen-Walrav@982 found that mothers who were more
attuned to their children’s affect during play atessful lab tasks showed attuned cortisol
reactivity with their children in response to acsiteessors. Even adolescents and their parents
exhibited coordinated stress reactivity when bodmbers of the dyad shared in negative affect

during interpersonal exchanges (Papp, Pendry & A@&9).
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Though there appears to be some kind of assacibgtween attunement at the
physiological and affective levels, to date thisaasation is not well understood. Sethre -
Hofstad et al. (2002) have offered a few intergrets of their finding that mother and child
cortisol changes are more strongly correlated addywith highly sensitive and attuned mothers.
The first of these is that adrenocortical attunenséares a direct one-to-one association with
affective attunement, and that lack of physiologattunement in mothers may be indicative of a
failure to accurately detect or interpret infanésu Put differently, the presence of affective
attunement is defined by an ability to detect ihf@res, and in turn this results in the presence of
adrenocortical attunement (one will not occur withthe other). The implication of this is that
adrenocortical attunement results if and onlyfiéetive attunement occurs, and that affective
attunement is both necessary and sufficient foeraalrortical attunement to occur. This idea is

illustrated below:

Figure 4.1

Physiological Attunement Resulting from Affectiteiement

Affective Physiological
attunement attunement
present results

An alternative explanation is that although alnmadsmothers are able to detect obvious
emotional cues in their children (e.qg., crying,iagkkor help from the mother), only the mothers
who experience physiological attunement to theildcdre able to pick up on their children’s

more subtle cues, thus allowing them to becomg #fiectively/behaviorally attuned to their
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children. This explanation thus implies that pbiagical attunement temporally precedes the
occurrence of affective attunement, and that phygical attunement is both necessary and

sufficient in order for affective attunement to occ This idea is illustrated below:

Figure 4.2

Affective Attunement Resulting from Physiologidaidement

Physiological Affective
attunement N attunement
present results

A caveat to this idea is that there may be a mimthich sharing the child’s physiological state
becomes maladaptive in that it hinders, rather tiedps the mother respond more sensitively
and appropriately to her child. One could imagdhris happening if a child is experiencing a
state of distress and his/her mother becomes geshked as a result that she is unable to help
calm or soothe the child. Similarly, one could gime this being the case if a child who is
initially calm becomes physiologically attuned tdysregulated mother, resulting in both dyad
members entering into an affectively dysregulatates

A third possible explanation is that the two ph®aeoa occur as a parallel process, where
the presence or absence of physiological attuneo@nbe considered just a lower-level
indicator (physiological attunement) of a higherdkeprocess (affective attunement), or vice
versa. In this sense, physiological attunementadisttive attunement may be correlated, but

the two phenomena do not share any kind of caetstionship. A final explanation of the
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relationship between physiological attunement dfettive attunement is that the associations
between these two phenomena that have been obsempadr research are spurious and may be
better explained by some third variable, for exant@redity (Sethre-Hofstad et al., 2002).
Methodological limitations in the previous reseaheve prevented us from elucidating
the true nature of the relationship between phggichl and affective attunement. The first of
these is that most research on this topic tents twoss-sectional in nature, making it difficult
to determine if the associations between the tyesyf attunement are meaningful or better
accounted for by some other variable. The heagnee on correlation in previous studies also
means that we have not yet been able to assetgefpresence of a causal relationship between
the two phenomena. Furthermore, many of theseestahly examinedspectof affective
attunement, rather than the full construct. Fameple, the Sethre-Hofstad et al. study, which
examined attunement between mothers and pre-sageathildren, defined attunement as the
mothers’ ability accurately perceive the child’sds, and to respond promptly, contingently,
and accurately to the children’s cues. Although tbpresents one of the better attempts at
capturing the construct, absent from this definittamd measurement of affective attunement is
the use of the dyadic interaction by both parttefacilitate child-self regulation. A final
limitation of the current research examining thieigsection of physiological and affective is
attunement is that the reliance on small homogesaogles (e.g., ranging from 64-83) of
predominately Caucasian, well-educated parentiandriolence exposed children. Thus, the

findings cannot be generalized to other populatisash as high-risk, IPV-exposed samples.
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Chapter 5: The Intersection between IPV, Physicghttunement,

Affective Attunement and Child Outcomes

Very little is known about the association betweagsiological attunement and affective
attunement in normative populations, and evenigeksown about the relationship between
these phenomenon in IPV-exposed populations. Hewyévs important to understand the
intersection between these variables in motherchitdren exposed to IPV, given (1) the high
rates of externalizing and social-emotional prolderhserved in IPV-exposed children, (2) the
role of attunement in the development of child-seffulation and social-emotional development,
(3) the previously identified influence of IPV orother-child interactional processes, (4) the
known effects of IPV on the physiological stresspanse system in both mothers and children,
and (5) the possible associations between attungsiglogical stress responses and mother-
child affective attunement that have been idemtifrerecent research. To date, only one known
study has examined the role of affective attunenretRV-exposed children’s externalizing
behavior problems (Johnson & Lieberman, 2007) ang ene known study has examined the
relationship between physiological attunement dfettive attunement in an IPV-exposed
sample (Hibel, Granger, Blair & Cox, 2009). Theselings are reviewed below.

As reviewed earlier, Johnson and Lieberman (208a)néned whether mothers’
attunement to their preschool-age children’s fgmliof anger and sadness mediated the
association between IPV exposure and children&rmailizing and externalizing behavior
problems. Mothers reported on both their exposuiBV in the last year, as well as children
internalizing and externalizing symptoms using@eld Behavior Checklist. Mothers’

attunement to children’s negative emotions was ddxdesed on maternal responses to a meta-
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emotion interview, which evaluated the amount opkasis the women placed on their
children’s emotions, the amount of respect commateat for their children’s emotions, and their
ability to comfort their children when experiencinggative affect. The results of the study
found that IPV was not related to mothers’ scoffeaffective attunement, but that mothers’
difficulty attuning to their children’s experiencetsadness and anger made a unique
contribution to children’s externalizing behavigoblems. When the dyads were categorized
dichotomously as attuned or unattuned for angexyé&alf of the children from the unattuned
dyads exhibited clinically significant externaligiproblems, compared to only 30% of the
children from attuned dyads. Similarly, when tlyads were categorized for attunement of
sadness, nearly half of the children from the wmestti dyads demonstrated clinically significant
internalizing problems, as compared to only 12%hefchildren from attuned dyads.

Although maternal IPV exposure was not significangllated to affective attunement in
this study, there are several methodological litmtes that might account for this null finding.
First, the sample utilized in this study was rekty small (n = 30), which may have been
insufficient power for detecting associations betwdPV and attunement. Secondly, the
measure used to assess maternal exposure to IBSsadnnly events from the past year, and
was administered as a structured interview withinkerviewer reading the violence items out
loud and the mothers responding verbally in tuBecause of this approach, mothers may not
have felt comfortable reporting on the full extehtheir IPV experiences, possibly limiting the
quality of this data. Finally, all of the variable this study were assessed using maternal teport
This is particularly problematic for the measuretm@raffective attunement, as the meta-
emotion interview can only present a picture of hnathers think and talk about their children’s

emotions, rather than how they actually resportiénmoment to negative affect. Without
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behavioral observations of mother-child interacdidns not possible to know how attuned IPV-
exposed mothers actually are to their childrerfsctifve experiences.

Hibel and colleagues (2009) conducted the onlyystadiate examining the association
between physiological attunement and affectivenattoent in a high-risk community sample
which included IPV-exposed mother-infant dyadsthis study mothers reported on their IPV-
exposure in the last year and the dyads were diainmisly classified as non-exposed or IPV-
exposed (based on the endorsement of at leasPdhieem). Mother-infant affective
attunement was assessed based on observationgioratga free-play activity and included the
degree of sensitivity, detachment, positive regaedjative regard, and intrusiveness exhibited
by the mother during the interaction. These code®vactor analyzed to produce three
dimensions of attunement: maternal positive engageénmaternal intrusion, and negative
regard. Physiological stress reactivity in bothni@thers and infants was assessed using an arm
restraint procedure during which the infants waesented with an appealing toy but were
physically restrained from playing with it whilegtimother watched from behind without being
able to intervene. Cortisol samples were collebiefdre the task and then 20 and 40 minutes
post-task.

The results of this study indicated that while thethers generally exhibited a decrease
in cortisol levels from baseline to peak reactiatyd infants generally exhibited an increase in
cortisol from baseline to peak, differences emengkdn comparing the dyads based on IPV-
exposure. More specifically, mothers and infaxtsosed to IPV demonstrated positively
correlated changes in their cortisol levels from-fask to post-task, while non-exposed dyads
did not have correlated cortisol reactivity. Mathexposed to IPV were also less likely than

non-exposed mothers to be behaviorally attuneldin infants during the free-play, as indicated
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by higher scores of negative regard. Mothers whplayed high levels of negative regard also
tended to have more correlated physiological stegsonses with their infants. However
within-group analysis of the IPV-exposed dyads ptest no evidence to suggest that affective
attunement buffered against (or that a lack ofcéiffe attunement intensified) mother or infant
physiological stress reactivity, or the degreeafanrdance in that stress reactivity.

It is somewhat surprising that affective attunenwdtnot moderate the association
between IPV and adrenocortical attunement in thidys given that the rates of coordinated
adrenocortical reactivity and affective attunemeaoth differed for the IPV and non-IPV-
exposed groups. One reason this might be is thatiglogical stress reactivity and parenting
behavior were measured at temporally different s$im@th the free-play taking place in the lab
before the arm-restraint task was conducted. iShas important methodological limitation
because this approach prohibits us from examinavg &drenocortical reactivity affects parent-
child attunement behaviors (or vice versa) thatiodirectly during or immediately after the
acute stressor is experienced. Furthermorestinsewhat problematic that maternal parenting
behaviors were examined during a free-play paradiigtnis study. Though free-play tasks are
designed to illicit “natural” interactions betwetre mother and her child, they are mostly
characterized by positive affect for both dyad merab Given that maternal attunement to
negative emotiors thought to be most influential in children’svééopment of emotional
regulation, it is of critical importance to obseattunement behaviors during instances in which
children are likely to experience distress, rathan during enjoyable interactions like a free-
play episode.

An additional consideration when interpreting tesults of the Hibel et al. study is that

because this work was conducted using mother-irdgads (infants’ mean age was 7 months,
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with a range in age from 5.0 to 13.4 months), #®iits cannot be generalized to older children,
as research suggests that the HPA-axis functidfesehtly at different stages of development
(Kudielka, Hellhammer & Wiust, 2009). For examplewborns do not demonstrate typical
daytime diurnal patterns in their cortisol, exhilgttwo peaks approximately 12 hours apart in
time regardless of time of day (as opposed to comimg peak that is observed in young
children, adolescents and adults) (Gunnar & Quevedd7). Furthermore, the continual
decrease in cortisol that occurs throughout theidahildren and adults is not observed in
young children until they cease daytime nappingni@u & Quevedo, 2007). This implies that
we can draw only limited conclusions regarding H&#s functioning when cortisol is measured
during infancy.

In addition to the limited generalizability of sied using infant cortisol, there are several
additional drawbacks to measuring cortisol in itdaas opposed to children or adults. First,
research indicates that there are differencesamnyjes of events and situations that can provoke
HPA-axis stress responses across the developnspatal For example, early in the first year of
life the infant HPA-axis is highly reactive, andri®ol changes can be observed in response to
even mild stressors such as the approach of agstran a medical exam. However, by the end
of the first year of life it becomes increasinglpma difficult to invoke such HPA-axis stress
responses in infants (Gunnar & Quevedo, 2007)s iEhin part due to normal developmental
changes that are occurring in the HPA-axis durmg time, for example more efficient negative
feedback in the overall system and decreased satysio ACTH in the adrenal cortex (Gunnar,
Brodersen, Krueger & Rigatuso, 1996; Gunnar & Qdey2007).

Second, there are some logistical complicationswheasuring infant cortisol and

physiological reactivity that may be avoided byimitg child data. For example, large enough
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saliva samples can be difficult to obtain with ygunfants and the collection procedure itself
can be invasive enough to induce a stress respomnsants. Furthermore, in infants younger
than one year of age it can be difficult to obtaiable measures of HPA-axis activity, an issue
which does not appear to be fully resolved evennarhaltiple samples are aggregated over time
(de Weerth & van Geert, 2002). This is likely doghe fact that infant cortisol measures can be
easily influenced by a number of variables inclgdime timing of their sleeping and feeding and
small variations in physical health, which may tesuhigh levels of intra-individual variability

in day-to-day measurements of cortisol. Thesdrigglcall into question the reliability of infant
cortisol measures, as well as the reliability of exlationships found between infant cortisol
measures and other variables of interest (de W&evdm Geert, 2002). For these reasons there
may be some advantage to using childhood cortisalstrements as an indication of overall
HPA-axis functioning during the early years of Jitss opposed samples collected during
infancy.

A final limitation of both the Hibel et al. and Judon and Lieberman studies is the way
in which IPV exposure was defined and measured.ekample, both studies only measured the
effects of physical and sexual partner violence didinot include any assessment of
psychological aggression in their measurement \gf 1PPhis methodological issue is particularly
problematic, given the known impact of psycholobaggression on both women’s mental
health (e.g., Johnson & Leone, 2005; Préspero, 2&0@ child’s emotional functioning (e.g.,
Huston et al., 2010; Martinez-Torteya et al., 2009 also problematic that both studies only
accounted for IPV-exposure occurring in the lastryeather than throughout the child’s lifetime,
including IPV occurring during the prenatal peridtlis essential that we account for the total

amount of IPV that children have been exposedsoesearch has indicated a dose effect of IPV,
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where greater cumulative amounts of exposure ané sgvere exposure are associated with
more exaggerated adrenocortical reactivity (e.cheShter et al., 2004). Furthermore, it is
necessary to account for IPV experienced duringrmaecy when considering the full extent of
children’s exposure to IPV, as we know that thee#H of IPV on HPA-axis functioning can
begin in the uterine environment even before thiel ¢gh born (Kaplan, Evans & Monk, 2008;
Kapoor, Dunn , Kostaki , Andrews & Matthews, 2006)

In sum, there is some evidence from normative nolence-exposed samples to suggest
that physiological attunement and affective attueenhshare a significant positive association.
There is also some evidence that both physiologicdlaffective attunement may function
differently in IPV-exposed and non-violence-exposeather-child dyads. Finally, there is
evidence to suggest that deficits in mother-chitdreement, particularly around attunement for
negative emotions, contribute significantly to dnéin’s behavioral problems. Together these
findings suggest that the pathway between IPV exygoand child behavior problems may be
explained by the effects of IPV on attunement,athlthe physiological and affective levels.

In the current study it is argued that IPV affqatysiological and affective attunement in
mother-child dyads through complimentary physiotageand psychological pathways. At the
psychological level IPV can negatively impact thelkty of mother-child interactions through
its effects on the care-giving system. A womarhwityoung child is still developing her identity
as a mother, and as she opens herself psycholygcahke on this role, she also becomes
vulnerable to the influence of other significariat®nships on her sense of self. The dynamics
of power and control in an IPV relationship camsigantly undermine a woman'’s sense of
competence as a protector for her child, bothphysical and emotional sense. Feeling

ineffective, some IPV-exposed mothers may abdittedeole of care-giver when their children
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are in distress, either withdrawing from the dyadteraction or becoming so affectively
disorganized they cannot provide an appropriatearese to their children. Thus IPV exposed
mothers may either simply fail to affectively atéuto their children or may misread affective
cues and respond in ways that do not serve tothelphild feel supported or helped. IPV-
exposed children may further contribute to problevith affective attunement, as these children
are not likely to experience emotional securityhmtthe mother-child dyad. Children who do
not experience emotional security within the caxeng relationship may withdraw from dyadic
interactions, camouflage their affect, or send mjanized emotional cues, making it difficult for
their mothers to decode their emotional state asdand accordingly.

At the physiological level, IPV-exposure is asstelawith alterations in HPA-axis
functioning for mothers and children, such thathbate likely to exhibit exaggerated
physiological responses to acute stress. Althongion-IPV exposed samples attuned
physiological responses might allow mothers to niiollg “share” in their children’s emotional
states and be more affectively attuned, this mayadrue for dyads who exhibit altered stress
reactivity. For these dyads, attuned physiologstadss responses may actually interfere with
successful affective attunement. For examplenattuto a dyadic partner who is experiencing a
dysregulated adrenocortical response may only gerggsregulate (or further dysregulate) the
other individual, making it difficult for them tdfectively cope with and recover from the
stressor. Some IPV-exposed mothers exhibit bluatiednocortical reactivity instead of
exaggerated reactivity. These mothers may bealésstively aroused or engaged, thus they
may have a particularly hard time “sharing” in thehildren’s affective state and be less likely to

respond to their children in an affectively attumednner.

75



When children experience extreme distress and mathikel attunement does not
successfully occur, they are left without anyonaitbthem in the regulation of their emotional
state. Over time, successive breakdowns in atteneprevent these children from developing
effective strategies for managing extreme affecthates. Such children are likely to exhibit
deficits in self-regulation which manifest in im@tizing and externalizing problems. In this
way, both physiological and affective attunemenB¥-exposed dyads may contribute to the

development of child behavior problems.
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Chapter 6: The Current Study

Children exposed to IPV demonstrate deficits in gomoregulation, as indicated by
higher levels of internalizing, externalizing, asatial problems when compared to children
from non-IPV households. One reason that IPV-eggahildren may exhibit such deficits is
because IPV can negatively impact mother-childtieal processes that are critical to the
development of emotion self-regulation skills, ninadfective attunement. When affective
attunement occurs under normative conditions (enghe absence of IPV), it can help children
to recognize and modulate emotions effectively; &aosv in the context of IPV attunement
processes may be inhibited or altered. Althoughetlee a number of factors that can influence
mother-child affective attunement, IPV represenggaificant threat to affective attunement
because it is characterized by a chronic pattepspéhological and physical aggression from a
trusted relational partner. Because IPV includeh btese aspects of threat and betrayal within
the context of what is supposed to be a trustirtgsafe interpersonal relationship, IPV can
result in enduring changes in how women perceieenielves and others with whom they share
significant relationships. For example, women expa® IPV may have difficulty accurately
interpreting the social and emotional cues of athend may make interpretations or attributions
about others’ behaviors that are distorted or ineate. This can generalize to women'’s
relationships with their own children, influencihngw mothers interpret and respond to their
children’s affective cues, thus impeding upon tladiity to engage in affective attunement with
their child.

Further, IPV is known to result in significant apersistent changes to both mothers’ and

children’s physiological (adrenocortical) respongeacute stress. In normative populations,
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when mother-child physiological stress responsesaordinated, mothers tend to be more
attuned to their children’s subtle emotional culeas allowing them to respond in a more
affectively attuned manner. However, it is uncleéiether attuned adrenocortical responses
confer the same benefit in terms of enhanced mathiéd affective attunement for IPV-exposed
populations. Previous research on this topiamtéid by methodology, including problems with
the definition and measurement of affective attumeinfe.g., lack of observational assessment),
and insufficient assessment of children’s IPV expege.g., assessing exposure in the last year
rather than lifetime exposure, or neglecting to soea psychological IPV).

An additional limitation in previous studies onghopic is the reliance on variable-
centered analytic strategies (e.g., Johnson & lcreba), and group comparisons based solely on
a dichotomous coding for presence or absence ofeliosure. This is problematic because
individuals’ experiences of IPV can vary signifitignn nature, and use of such analytic
approaches can obscure important individual vamatthat result from the natural heterogeneity
of IPV-exposed populations. The use of both véeiaientered and person-centered approaches
in research of this nature is critical, as eacbval us to draw different conclusions from the
data. For example, variable-centered approach®s ak to estimate the strengths of effects
attributed to predictor variables of interest (elgV and attunement) (Bergman, Magnusson &
El-Khouri, 2003; Laursen & Hoff, 2006). Howevegdause this approach involves combining
subjects into groups, this approach can also Haedisadvantage of misrepresenting or
obscuring certain relationships that exist betwibernvariables of interest. Conversely, the
person-centered makes the assumption that indigidwe distinct from one another and as a
result, relatively similar subgroups can be ideadifwithin samples using predictable patterns

occurring across the dependent and independeiiblesi (Bogat, Levendosky, & von Eye,
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2005). Based on this, the person-centered appesadlow us to empirically derive within-
group patterns of individuals (or subgroups of widiials) that exist within the overall data (von
Eye & Bergman, 2003). These patterns or subgratpglentified based on shared attributes, or
specific relations among shared attributes. Pecgeoitered approaches are particularly
appropriate to use when examining individual déferes in patterns of development and
associations among particular variables of intgff@stgman et al., 2003; Laursen & Hoff, 2006).
Given the heterogeneity of cortisol responses @leskein trauma exposed women (e.g., Griffin,
Resick & Yehuda, 2005; Inslicht, Marmar, Neylan,tkler, Hart et al., 2006; Pico-Alfonso,
Garcia-Linares, Celda-Navarro, Herbert & Martin2@04; Schechter, Zeanah, Myers, Brunelli,
Liebowitz et al., 2004; Seedat, Stein, Kennedy &gtx, 2003), and children (e.qg,, Ellis, Essex
& Boyce, 2005; Hibel, Granger, Blair & Cox, 2011g/&@man, Holden & Holahan, 2005), as
well as the heterogeneity of women and childreRB\Y exposure in the form of severity,
chronicity, and timing (e.g. prenatal versus padstin8ogat, Levendosky & von Eye, 2005) use
of a person-centered analytic approach in the nusteidy will allow for the identification of
homogeneous profiles of HPA-axis dysregulation thay each be associated with different
patterns of individual risk in terms of IPV-exposwand different patterns of outcomes in terms
of attunement and behavior problems (von Eye & Beng, 2003).

The current study seeks to address five basic aeignestions regarding the nature of
attunement in IPV-exposed mother-child dyads amdantribution to emotion regulation
problems in IPV-exposed children:

1. Is physiological dysregulation observed in IPV-esg@b mothers and children in
response to acute stress (e.g., challenged coeigslk in response to a

standardized lab stress task)?
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2. Is affective dysregulation observed in IPV-exposeithers and children in
response to acute stress?

3. How is IPV related to mother-child attunement bathhe affective and
physiological levels?

4. lIs attunement in one system (affective, physiolajimeaningfully associated
with attunement in the other?

5. Finally, how are physiological and affective attoment (or lack thereof) related
to child outcomes in terms of behavioral regulafiew., rates of internalizing
and externalizing behavior problems)? Additionalhg current study will utilize
both variable-centered and person-centered statistpproaches to answer these
questions in different ways.

In addition to improving upon previous researchubing both variable-centered and
person-centered approaches in the current studyuttient study can also add to the current
body of literature on IPV, attunement and childdebr problems by looking at these variables
in pre-school age children (ages 3 — 5 years) gnddbuding teacher report of child behavior
problems. In addition to the limitations of examopcortisol in infants mentioned in the
previous chapter, it is also important to examiredontribution of attunement to developmental
outcomes in pre-school age children because (&)gltire pre-school age years, children face
specific developmental tasks for which attunemeay tme particularly important (e.qg.,
navigating interpersonal relationships with peexsy (b) it is during the pre-school age years
that child behavior problems begin to show incrdasability and become predictive enduring
behavioral difficulties which will persist into tHate childhood years (Campbell, Shaw, &

Gilliom, 2000; Gardner & Shaw,2008). For exampésearch indicates that 50-60% of children
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who exhibit disruptive externalizing behavior aea@ - 4 years will not outgrow these
behaviors and will continue to demonstrate singbaiernalizing problems during the school-age
years and onward (Campbell, Shaw, & Gilliom, 20@0%0 prior to age 3 there is such great
instability in child behavior due to developmergabcesses that it is difficult to differentiate
between normative behaviors and those which amecally significant (Gardner & Shaw, 2008).
In addition, research shows that children’s cagaoituse emotional competencies influenced by
attunement, such as emotion knowledge, emotioriatgn skills, and emotional expression
during the preschool years, predicts their longateocial success in during later childhood years
(e.g., Denham et al., 2003). Given the importasfdde pre-school years in terms of children’s
subsequent social-emotional development, it is maod to understand the ways in which IPV
exposure, adrenocortical attunement and affectium@ment contribute to children’s

functioning at this age.

In addition to examining children in their preschgears, this study uses a multi-
informant approach (e.g., both teacher report aathen report) to assess child behavior
problems. For most, the pre-school age years septehe first time that children spend a
significant amount of time in different contextsgie home and school). Children’s behaviors
may differ across these settings, and multi-infartratings can help account for these
differences (Achenbach, McConaughy & Howell, 198ifjckland et al., 2012). Additionally,
using teacher report in addition to maternal repart help counter the potential impact of
reporter bias, for example the potential for matherder stress or suffering from mental health
difficulties to exaggerate the degree of theiratah’s behavior problems (e.g., Najman et al.,

2000I Youngstrom et al., 2000).
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6.1 Hypotheses
1. IPV and physiological dysregulatioMothers and children exposed to greater level®bf |
(psychological, physical and sexual) will exhibibra dysregulated adrenocortical responses to
acute stress, as indicated by levels of cortisodsponse to a standardized laboratory stress task.
1.a.) It is expected that in children, greater lewé IPV will be associated with more
exaggerated adrenocortical stress responses,iaatewtiby higher baseline cortisol
levels prior to the lab stress task and higherl¢egtcortisol during the peak and
recovery periods following the lab task.
1.b.) Itis expected that in the mothers, grelatezls of IPV will be associated with one
of two types of dysregulated adrenocortical stresponses: (1) A majority will
demonstrate hypercortisolism, as indicated by higlhaseline, peak and recovery cortisol
levels in response to the lab stress task, or (Q)l#set will exhibit hypocortisolism, as
indicated by lower baseline, peak and recoveryismrtevels in response to the lab stress
task.
2.1PV and affective dysregulatiomMothers and children exposed to greater level®¥f (both
psychological and physical/sexual) will exhibit raatysregulated affective responses to acute
stress, as indicated by self-report ratings of @nat distress experienced as a result of the lab
stress task.
3. IPV and Attunemenit.is expected IPV will be differentially associdteith physiological
attunement and affective attunement:
3.a.) Overall, greater IPV exposure will be asdedavith greater attuned physiological
responses in mothers and their children, but iregarthese stress responses will indicate

attunement for greater levels of cortisol (moreggeaated stress responses).
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3.b) It is also expected that there will be a stbsdyads that will be not be attuned for
physiological stress reactivity (as it is expedfemt some mothers will exhibit an
attenuated/blunted cortisol response while thalddn exhibit an exaggerated stress
response).
3.c.) It is expected that greater levels of IPV Wwé associated with less affective
attunement during the reunion episode followingl#testress task.

4. Physiological attunement and affective attungmen
4.a.) It is expected that greater physiologictlregment will be associated with less
affective attunement. In a low-risk context, physgical attunement between a mother
and child enhances the mother’s ability to readlsudmotion cues in her child, thus
enhancing affective attunement. However, in theed of IPV, it is expected that either
or both dyad members will become so emotionallysed that physiological attunement
will serve to only further dysregulate both dyadmbers, thereby interfering with
affective attunement
4.b.) It is also hypothesized that physiologidt@ement will partially mediate the
relationship between IPV and affective attunemgradter physiological attunement will
partially explain the association between gred®& &nd less affective attunement, for
the reason noted above).

5. IPV, attunement and child outcoméBYV and attunement will be related to child outceme

such that:
5.a.) IPV will directly predict child outcomes, wieegreater levels of IPV will be related

to higher levels of child behavioral problems.
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5.b.) Affective attunement will partially mediateetrelationship between IPV and child

behavior problems.

6.2 Participants

Mother-child dyads were recruited from Capital A@ammunity Services (CACS) Head
Start schools all around the greater Lansing coniiytm participate in the “Healthy Moms —
Healthy Kids Study”. CACS Head Start preschootses@pproximately 1,600 children residing
in Ingham, Eaton, Clinton, and Shiawasee Coun@#sJS Head Start and Early Childhood
Programs Annual Report, 2008-200Rlyers describing briefly describing the study and
inclusion/exclusion criteria (see Appendix A) welistributed to all CACS classrooms in the
area by the CACS Health Coordinator, as well asctly to parents by CACS Head Start bus
drivers and classroom liaisons. In-person recrenthof participants by the study coordinators
also occurred at CACS classroom orientations, panésrmation meetings and family activity
nights. Potential participants either phoned tloggat office, or provided contact information
(phone number and/or email) as well as permissidretcontacted by study personnel, at which
time they completed an intake interview that sceefior inclusionary and exclusionary criteria.
Prior to completing this screening procedure, eypo$o IPV was not discussed during the
recruitment process; thus participants could niftssgect into the study on the basis of IPV-
experiences.

The following inclusionary criteria were utilized select participants so as to ensure
more reliable measurement of the variables of aster

¢ Mothers were required to be the biological paremwt lsave legal custody of the child

participant.
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Mothers were rquired to speak English as a faisguage or be reasonably fluent in
reading and writing English (e.g.t,hﬁgrade level).

Children were required to be between 3 and 5 yefaage.

Children must have been currently attending a CAe&d Start School in Ingham or
Eaton County

Children were required to have resided with thetdgical mother for a majority of

the time in the last year.

Exclusionary criteria were as follows (so as toueasor more reliable measurement of salivary

cortisol):

Mothers could not be pregnant at the time of pigiton.

Mothers could not be suffering from Cushings diseasAddisons disease (as these
types of neuroendocrine disorders are associatidgivicocorticoid resistance and
show different patterns of HPA-axis functioningrfrmormative samples; e.g., Dai,
Buijs & Swaab, 2004; Findling & Raff, 2006).

Mothers could not be suffering from cancer or reicgj cancer treatment (as some
cancer treatments can alter levels of cortisol, &gison, Borisov, Woolwine et al.,
2010).

Children could not have serious birth defects odice conditions (e.g., cerebral
palsy, fragile X syndrome), or significant develaggtal delays (autism spectrum
disorders), as these disorders are also assoevitedbnormal activation of the

HPA-axis (e.g. Hessl, Rivera & Reiss, 2004; Rohe&tarke, Alcorn et al, 2009).
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During the participant recruitment process, 213 worand their children were screened
for eligibility for the study. Of these 213 mothehild dyads, 174 were deemed eligible and 39
were deemed ineligible. The most common reasansédigibility included: (a) the child was
too old ( > 5 years of age), (b) the child wasawtently enrolled in Head Start, (c) the mother
was pregnant with a due date by which her childldbave aged out of the study, (d) the child
had a serious medical condition (e.g., seizurerdesd or developmental delay (e.g., autism
spectrum disorder), (e) the child was born too @teme (e.g., < 37 weeks gestation), (f) the
mother was not the biological parent of the chald(g) the mother did not have legal custody of
her child.

Of the 174 mother-child dyads that were eligibl@aoticipate in the study, 4 mothers
refused participation after being informed of thedigibility and hearing the study description.
Of these remaining 170 dyads, 4 mothers could eaebched or did not return phone calls to
schedule their in-lab visit; 11 mother-child dyadtieduled an in-lab interview but did not attend
and did not reschedule; and 12 mother-child dyalleduled their in-lab interview and attended
but had to terminate the interview early resulimgncomplete or unusable data. The most
common reasons for early termination of the in#abrview included child refusal to provide
assent and child illness (e.g., child had a fewver d01, which can affect cortisol levels). Dyads
that attended their in-lab interview but had toskeaarly were given a partial payment of $30 for
their participation in the study, and the childreneived a prize and a snack.

In total, including the 12 dyads whose intervieweraterminated early, 156 in-lab
interviews were completed. 144 of these visitsilted in complete data; however, one of these
dyad’s data cannot be used as the research assistiated protocol during administration of

the lab-stress task, thus invalidating the qualitthe attunement and cortisol data. The resulting
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final sample includes 143 dyads with completedaimihterviews and usable data (See Table 6.1

for a description of sample characteristics).

Table 6.1

Sample Characteristics (N = 143)

Variable Mean SD Min. Max.
Mother Age (years) 29.13 4.94 19.69 43.03
Child Age (years) 4.25 0.66 3.04 5.61
Family Income (monthly) $1562.87 $830.98 $300.00  $4950.00
N Percent
Mother Race/Ethnicity
Caucasian/White 60 42.0
Black/African American 48 33.5
Latina/Hispanic/Chicana 12 8.4
Asian American/Pacific Islander 5 3.5
Native American 2 1.4
Multiracial 16 11.2
Mother Relationship Status
Single/Never Married 94 65.7
Married 32 22.4
Divorced 10 7.0
Separated 7 4.9
Mother Educational Status
Some High School 16 11.2
High School Diploma/GED 24 16.8
Some College/Associates Degree 88 61.5
Bachelors Degree 9 6.3
Some Graduate School/Degree 6 4.2
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Table 6.1 (cont'd)

Mother Occupational Status

Unemployed 74 51.7
Employed Full Time 32 224
Employed Part Time 28 19.6
Receiving SSI Disability 9 6.3
Child Gender
Male 72 50.3
Female 71 49.7

Child Race/Ethnicity

Caucasian/White 41 28.7

Black/African American 44 30.7
Latino/Hispanic/Chicano 6 4.2

Asian American/Pacific Islander 4 2.8
Native American 1 0.7

Multiracial 47 32.9

6.3 Procedures

Upon first contact by project personnel, potemetticipants were provided with a brief
description of the study and were asked to givealezonsent before completing the screening
interview (see Appendix B for Intake Screening ivitew). Potential participants had the right to
refuse to answer any screening questions, as wédl #rminate the intake interview without
reprecussion. In addition to asking demographistioles and assessing inclusion/exclusion
criteria, the screening questionnaire also incluskageral items from the Revised Conflict
Tactics Scales (CTS-2; Straus, Hamby, Boney-Mc@o$ugarman, 1996) to ensure there was
an adequate representation of mother-child dyattsavnistory of IPV-exposure in the sample.

Participants were notified of elibility at the cdusion of the screening interview.
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Eligible participants were scheduled for an intewiat the MSU research office, and
were offered two different times, either 3:00 pan5:30 p.m., in order to maximize the number
of participants who could complete interviews ol given day. The interview times were also
standardized in this way in order to eliminateeli#inces in cortisol levels due to natural diurnal
fluctuations in cortisol.

All interviews were conducted by trained graduatd andergraduate research assistants.
At the request of CACS Head Start administratioathmars worked only with highly trained
graduate-level research assistants, while theremldiorked with either trained undergraduate or
graduate research assistants. The interviewgdtatith both the mother and the child together
in the same room in order to help participantsiattie to the laboratory environment and
reduce the likelihood that participants would exgece an adrenocortical stress response to
being in the laboratory space. During this tinhe, tesearch assistants went through the
consenting procedure with the mother and obtaisedra from the child. Mothers were
provided with both a written consent form (see Appe C) and read a verbal description of the
study (see Appendix C), as well as were encourémeadk questions about the study before
providing formal written consent. Mothers alsopded written consent for their children’s
participation (Appendix C), as well as for projetaff to contact the children’s teachers to obtain
teacher-report measures to be used in the studyef@gix C). Children were read a brief
description of the study and provided verbal aseaiyt after their mothers’ consent was
obtained.

Following the mother consent and child assent ghoes, participants completed a
demographic questionnaire and a brief screen gthality of mother and child saliva (See

Appendix D for a copy of all measures), then bagesialiva samples were collected from both
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the mother and child following the procedures depetl by Granger and colleagues (2007). For
this, participants were asked to imagine they waewing their favorite food and then
instructed to let the saliva pool in their mouththaut swallowing. For mothers, the saliva
specimen was deposited through a short drinkiraysiinto a cryogenic storage vial. For
children this passive drool technique is diffictitis they provided saliva by sucking on a swab
which was then placed in a cryogenic storage amkvell. Following collection of the baseline
saliva samples, the children were taken into ars¢panterview room from their mothers for the
balance beam task (lab stress task) (Sethre-Hodtsald 2002), which the mothers watched
through a two-way mirror. Then mothers were inviteto the room with their children for a
three minute reunion episode, which was codedffectve attunement by the graduate-level
research assistants, who were blind to IPV statdglze study hypotheses. Additional saliva
samples were taken from both the mother and tid 2Biminutes after completion of the
balance beam task (peak of cortisol reactivity) a@aninutes after completion of the task
(recovery from cortisol response). In between catigh of reunion episode and post-task saliva
samples, the mothers completed a number of selpareht-report questionnaires, during which
time the child participated in series of fun, igtetive lab tasks that were used in a different
dissertation study. Following completion of théemview, the mothers were paid $75 for their
participation and children received a toy and aknall participants also received a referral list
that included contact information for local IPV gapt groups, shelters and resources, as well as
other government agencies and programming thai\eéable for resources and aid.

All 143 mothers included in the final sample grahpermission for their children’s
teachers to be contacted for purposes of the stidijowing completion of the in-lab

assessment, CACS Head Start provided confirmafieach child’s most recent/current
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classroom teacher. Teacher packets were delivenadilboxes located in the CACS Head Start
administrative offices, and for each child includedopy of the mother’s signed release form, a
consent form to be signed by the teacher (Appe@ilixand Child Behavior Checklist - Teacher
Report Form (TRF; Achenbach & Rescorla, 2000). heex completed these packets and
returned all completed materials to the officehef CACS Health Coordinator, were they were
retrieved by project personnel. For each complptexdket, teachers were compensated with a

$10 cash payment.

6.4 Measures

6.4.1DemographicsThis measure assessed a wide-variety of socio-etiena@riables
(e.g., maternal level of education, family montimgome, type of assistance received from
community organizations), information about the Ineots past and current romantic partners,
and basic demographic information on her child.

6.4.2Intimate Partner Violenceras assessed using two measures. Physical violase
assessed with tHeonflict Tactics Scale -2 (CTS-2; Straus, Hambyyé8eMcCoy & Sugarman,
1996).The CTS-2 is a 39-item self-report measure oftttent to which male romantic partners
perpetrated acts of violence against the femalertep The CTS-2 includes lengthened versions
of the three original CTS scales (negotiation, psjyagical aggression and physical assault), as
well as additional scales to assess for sexualedbasrcion and physical injuries resulting from
assaults by the partner. All scales include itdmsrefer to concrete actions or events, rather
than views or opinions of abuse. The “negotiatiscéle assesses the types of actions partners
use to settle conflict, including the degree tockhpartners express positive regard and respect

toward one another. The “psychological violenaggle assesses partners’ use of verbal (e.qg.,
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threats) and nonverbal actions (e.g., stompingbtite room), while the “physical assault” scale
assesses use of physical acts of violence (ettinghikicking). The “sexual coercion” scale
assesses the degree to which partners compel geati@ engage in unwanted sexual activity,
either verbally or behaviorally. Iltems are enddrsa a scale of O to 6, with a score of O
indicating that the event did not occur, 1 = ev@turred once, 2 = occurred twice, 3 = 3-5
times, 4 = 6-10 times, 5 = 11-20 times, and 6 =ariban 20 times. The measure is scored by
summing the frequency of items endorsed by thedpaint. Each item also loads onto a scale
of minor or severe violence, allowing for sevenfyiolence to be assessed. In the current study,
the CTS-2 was administered twice; first to to assdisviolence experienced by the mother while
pregnant with the child participating in the stygyenatal IPV), and again to assess vioelnce
experienced from any partner since her child waas fmostnatal IPV).

The CTS-2 was initially validated using an undeduyice college student sample (Straus
et al., 1996). The measure demonstrated goochadteonsistency, with alpha values ranging
from .79 for the psychological aggression scaleQ¥%ofor the injury scale. The measure has
good construct validity, as indicated by high clatiens between the psychological aggression
and sexual coercion scales{.66), between the physical assault and sexuatmm scalesr(=
.90) (concurrent validity), and with a scale ofisbmtergration = -.29). The measure also
demostrated good discriminant validity, as indiddig nonsignificant corrlations between the
negotiation scale and the violence scales.

6.4.3Psychological abuseas assessed with tRsychological Maltreatment of Women
Inventory— Short Version (PMWI-S; Tolman, 1989;199BMWI-S is a 14 item self-report
measure assessing two scales of male-perprtrayetigdegical maltreatment:

isolation/domination and verbal/emotional. Examspéitems include “my partner used our
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money or made important financial decisions withtaiking to me about it” and “my partner
blamed me for his problems.” Items are endorsed stale of 1 to 5, with a score of 1
indicating that the event never occurred, 2 = ewentirred rarely, 3 = occurred occasionally, 4
= occurred frequently, and 5 = occurred very freqlye The measure is scored by summing the
items together for a total score. Tolman repoaedefficient alpha of .88 for the
domination/isolation subscale and .92 for the viéebzotional subscale. Mothers in the current
study completed two versions of the PMW-S; onesssisg psychological maltreatment
experienced during the prenatal period and onéhfopostnatal period (defined above).

For all analyses examining IPV as a continuousabées, one sum score was computed
to represent all male-perpetrated physical/sexudlpsychological violence experienced in the
prenatal period; a second sum score was computegtesent all male-perpetrated physical and
psychological violence experienced in the postnagalbd. Each of these sum scores was
derived in the following way: First, a total CTSs@ore was obtained by summing all the scales
from the measure (excpet the negotiation scaleynilimber was then summed with the total
PMWI-S score, for each respective time perioderimal consistencies for the individual
measures and the summed scores were all in thédemtaange (CTS-2 Prenatal= .94;

PMWI-S Prenatat = .96; Total Prenatal IPY = .97; CTS-2 Postnatal= .95; PMWI-S
Postnatab. = .96; Total Postnatal IP¥ = .97).

6.4.4Mother-experienced Life Stressokdothers’ exposure to life stressors other than
IPV was also assessed in the current study. Tlasune was used as a potential covariate, as it
was hypothesized that exposure to other typedeo$iiessors could influence mothers’
adrenocortical functoning and possibly adrenocalr@ttunement, as well. This variable was

later examined for correlations with other varigbdé interest, with the intention of using
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mother-experienced life stressors as a covaridigeimnalyses should it correlate significantly.
Mothers’ exposure to non-IPV-related life stresseas assesed using thdfe Stressor
Checklist - Revise@Wolfe & Kimerling, 1997)a 15-item self report measure of potentially
stressful or traumatic events, for example expeigna natural disaster, sexual assault (not by
a romantic partner), or unexpected death of a l@red Respondents indicated whether each
event on the checklist occurred using a yes/nodbrnn a large clinical sample, this measure
demonstrated good test-retest reliability (peregmeement ranging from 79 to 98; McHugo,
Caspi, Kammerer, Mazelis, Jackson, Russell e2@05), while in the current study, the LSC-R
demonstrated moderate internal consistency 687). The number of items positively
endoresed was summed to create a total motherierped life stressors score for analyses.
6.4.5Maternal Mental HealthMothers’ mental health was measured as a potential
covariate in the current study, as it was thoulgat mental health functioning could have an
impact on mother-child affective attunement or neoshadrenocortical functioning. These
scores were later examined for correlations witliaddes of interest, with the intention of using
the maternal mental health scores as covariati®ianalyses should they correlate significantly
with the main variables of interest. Two differéyppes of maternal mental health problems were
measured: depressive symptoms and symptoms ofgquastitic stress disorder. Maternal
depressive symptoms were assessed usingdimburgh Postnatal Depression Scale (EDPS;
Cox, Holden & Sagovsky, 1987 10-item self-report measure of depressive symptom
experienced in the past week. Each item is rated scale of 0 to 3, with higher ratings
indicating greater depressive symptomotology, asdm score indicating the total number of

depressive symptoms experienced. The EDPS demtwtstyood specificity (77%) and
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sensitivity (85%0, as well as good internal comsisy ¢ = .87) in a clinical sample (Cox et al.,
1987). In the current study this scale demonstrgted internal consisten€y = .88), as well.

Maternal posttraumatic stress symptoms were astessgg theModified PTSD
Symptom Scale — Self Report (MPSS-SR; FalsettjdReResick & Kilpatrick, 1993)This
scale is a 17-item self-report measure of DSM-Ipdsttraumatic stress symptoms experienced
in the past two weeks. Each item directly corresisan one of the 17 symptoms of the PTSD
diagnostic criteria from the DSM-I1II-R. For eat¢am, repsondents indicate the frequency with
which they have experienced the symptom using aidtgcale ranging from not at all to 5 or
more times per week. For each item positively eseld, the respondents also rate how much
distress they have experienced as a result ofythetem using a 5-point scale ranging from “not
at all upsetting” to “extremely upsetting”. In anttal sample of substance use disorder patients,
the MPSS-SR had good sensitivity, correctly idgmmi 89% of patients diagnosed with PTSD
using a structured clinical interview (Falsettaét 1993). In the current sudy, respondents
completed the MPSS-SR if they endorsed experiegaaiy prenatal or postnatal IPV, or if they
endorsed any item on the Life Stressor Checklisé I7 items were then summed to create a
total PTSD score. In the current study, the MP&3d8monstrated excellent internal
consistency o = .922).

6.4.6Child Behavior ProblemsFhe Child Behavior Checklist — Preschool (CBCL1 Y% -
5; Achenbach & Rescorla, 200i3)a 99-item parent report measure completed bgnps
regarding their children’s behavior in the last @ntins. The questionaire assesses seven
syndromes indicative of behavioral functioning,lirtting (1) emotionally reactive, (2)
anxious/depressed, (3) somatic complaints, (4)dsetvn, (5) sleep problems, (6) attention

problems, and (7) aggressive behavior. These slésdoad onto two broadband measures of
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internalizing and externalizing behavior problembjch were used in the current study
(Chronbach’s alpha of , .84 and .90 respectivélg).some post-hoc analyses, the specific
subscale score for anxious/depressed problems§4) and withdrawn problems € .60) were
also used.

Child behavior problems were also measured usiadgethcher version of tihild
Behavior Checklist — Teacher Report FoffiRF; Achenbach & Rescorla, 2000). This is a 99-
item measure which produces the same subscalbe paitent version with the exception of the
sleep problems subscale, as well as broadbandssimonaternalizing and externalizing. For the
current study, only broadband scores from teadarts were usedn a preschool-age sample
of children exposed to IPV, Zerk et al. (2009) mepd excellent internal consistency for both the
internalizing and externalizing scales (.90 and r84pectively)in the current study, internal
consistency across all items was excellent for botiadband scales (Internaliziags .90;
Externalizinga = .95).

6.4.7Challenged Cortisol and Adrenocortical Attunemditte Balance Beam Task
(Sethre-Hofstad, Stansbury & Rice, 20682 mild stress task conducted in the lab settinigh
has been used successfully with children 2 — 4syefage to induce a measurable cortisol
response (see Appendix E for script for beam walkask). In this task, children walked across
a balance beam which was approximately 6 inches,v@d inches high, and surrounded by soft
padding, while their mothers watched from anotlbem. Research assistants remained on
either side of the beam during the paradigm to renthe children’s safety. Before walking the
beam, the children were instructed to practicehenfloor to make sure that they posessed the
motor skills required for the task, and to ensheytunderstood the directions. The children

were then instructed to sit and wait for 2 minwmdsle the research assistants made preparations
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(e.g., unfolded the mat, wiped the beam clean)s Zhminute delay was included to allow for an
anticipatory effect and increase the likelihoodnafucing a cortisol response. Following the 2-
minute delay, children were helped onto the beathiastructed to perform 4 different tasks:
walking forwards, walking backwards, walking sidgswaand walking over small cones. These
tasks were performed repeatedly until the child arashe beam for a total of 5 minutes.
Children who refused to walk the beam or who bectooalistressed were allowed to either sit
on the beam or stand next to the beam with theid lpdaced on it for the 5 minute duration.
Two children from the sample refused to walk onlikam but agreed to sit on the beam for the
duration of the task; an additional 2 children sefdi to either walk or sit on the beam, but stood
next to the beam for the duration of the 5-minwgaqal. Following completion of the beam
walking, the children were helped off the beam mrstiucted to wait for their mothers to join
them for the reunion period.

6.4.8Cortisol enzyme-immunoassay (ElAalivary cortisol was collected from both the
mothers and children 3 times throughout the dumaticthe interview: prior to the beam task
(baseline), 25 minutes post-task (peak of cortisgponse), and 50 minutes post-task (cortisol
recovery). All saliva samples were stored in &éatcfreezer in order to maintain the integrity of
the cortisol until assays could be completed. i€adrtvas assayed using a commercially
available enzyme immunometric assay specificaligieed for use with saliva without
modification to the manufacturer’s recommendedqwuok (Salimetrics, 2008). The assay (25 pl
test volume) is 510K cleared (US FDA) as a diagnaseasure of adrenal function: range of
detection is from 0.003 to 3.0 pug/dl, inter andardssay coefficients of variation are less than
10 and 15 %, and the correlation between plasmaalndg is 0.91. The assay is highly specific

to cortisol, with less than 0.5% cross-reactivay dther steroids. All assays were completed by
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the first author of this study and an undergraduegearch assistant, with 10% of the samples
assayed in duplicate to account for intra-assamabiity. Both the inter-assay % coefficient of
variability (CV; measure of variability between fd8) and the intra-assay % CV (measure of
variability between duplicates) were calculatedoadimg to the recommendations of Salimetrics
(2012) and Schultheiss & Stanton (2009). The iatsmay % CV for the current study
(calculated by comparing the values for the higth lamv control wells of each plate) was 7.92,
well within the acceptable range (acceptable is tean 15%). For high controls only the inter-
assay % CV was 9.66; for low controls only is wdls86 The intra-assay % CV (calculated
using 95 pairs of cortisol duplicates) was 3.3%palell within the acceptable range (acceptable
is less than 10%). When calculating intra-assay\W®¢ assayer, the values for the first author
and undergraduate research assistant were 2.93.@6d-espectively.

In the analyses, attunement of adrenocrotical r@gctvas examined using both
continuous and categorical approaches. For arsalys@ag continuous variables, attunement of
adrenocortical reactivity was assessed using falicators: (1) a difference score computed for
mothers’ and children’s baseline cortisol levely,q difference score computed for mothers’ and
children’s peak cortisol levels (3) a differencersccomputed for mothers’ and children’s
recovery cortisol level, and (4) the area undeveuwvith respect to ground for the mothers’, in
order to account for the overall patterns of redgtiobserved in the dyads.

6.4.9Affective Attunementhe assessment of affective attunement was coedlut two
ways. First, in order to measure the cognitive ponent of affective attunement — mothers’
ability to decode their children’s emotional statkso called mentalizing — children’s subjective
experience of distress from the balance beam wmskel as mothers’ perception of their

children’s distress were assessed. Children repanm their experience of distress during the
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beam task using a 6 point Likert scale (1 = natlladistressing and 6 = exteremely distressing),
which was accompanied by the 6 faces of the Won@BBACES Pain Rating Scale

(WBFPRS; Wong & Baker, 1988; Wong, Hockenberry-Batilson, Winkelstein & Schwartz,
2001). Mothers completed a corresponding 6-poikerit rating scale indicating how stressful

or upsetting they thought the beam task was far thédren (with 1= not at all stressful and 6 =
extremely stressful) (see Appendix F for both sgjal@hen, concordance of the mothers’ and
children’s stress ratings from the beam task waleutated using a difference score. Mothers
also completed a 6-point Likert rating scale te taeir own distress experienced while watching
their children completed the beam walking taskisTating was later used to examine whether
IPV is related to self-perceived emotional arousal.

The other components of affective attunement (gpeapriateness of mothers’
repsonding and children’s ability to utilize theiothers’ repsonses to regulate their affect) was
assessed using an in-vivo observational coding smahpleted by graduate research assistants
during the 3-minute reunion period following theabetask. This is a global coding scale that
utilizes a 5-point Likert scale format, where arrgtof 1 indicates no evidence of attunement
(e.g., the mother does not pay attention or intexébt the child, does not act empathically
toward the child or attempt to help the child regelhis affective state, and/or the child does not
seek out the mother for help with affect regulatiand a rating of 5 indicates high attunement
(e.g., the mother is highly empathic and highlyliiative in helping the child to regulate his
affect; the child is highly receptive to his motlaed is able to use her as an external regulator of
emotion) (see Appendix F for full coding schem&his code was adapted from the “mother-
facilitated self-regulation” scale froithe Diagnostic Parent—Child Interaction Coding 8yst

(DPICS;Robinson & Eyberg, 1981)In order to gain more qualitative information abthe
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kinds of attunement strategies mothers used wéh thildren during the reunion task, a
checklist of attunement behaviors was also comghléteing the in-vivo coding. For each dyad,
raters indicated whether or not each attunemestiesty was used, regardless of whether or not
the strategy was successful for helping childrgulae their emotions. The types of strategies
included use of: (1) Humor (not at the child’s erpe), (2) Physical comforting (e.g., hugs,
kisses, rubbing the child’s back, holding childand, inviting child to sit on mother’s lap), (3)
Verbal reassurance/praise (e.g., reassuring tie ttiait he is physically safe and/or praise for
the child’s behavior), (4) Checking in (e.g., mateeows concern for the well-being of her
child, reflects her understanding of her child’sogional state, and/or the mother asks the child
to describe his emotional experience), (5) Verbalss reduction (e.g., the mother uses verbal
instructions to help the child regulate himselftsas telling the child to take deep breaths), and
(6) Distraction (e.g., the mother tries to distdaet child from distress, for example by
encourage him to play with a toy). A sum score@senting the total number of attunement
strategies used during the reunion was computetihéoanalyses. Fifteen videotaped reunion
episodes from pilot participants and early intemgavere used to establish reliability on this
code. After being trained on the coding schem#hbyfirst author, each episode was coded
independently by each graduate level researchtassisThese independent ratings were then
reviewed as a group and conferencing was conduxtiidall discrepancies in coding were

resolved.
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Chapter 7: Results

7.1 Missing Data and Imputation

The first step of analysis was to impute missingdadn the current study, there were
several causes for missing data. First, durindadhédased assessment, some mothers missed
items on the self-report measures. Second, sontleenscand children had difficulty producing
sufficient saliva for the cortisol measures (usudlle to dehydration or discomfort with the
task). Production of saliva typically increasednneach successive sample, thus most often
participants were missing only a baseline sampla. three participants, although sufficient
saliva samples were provided, the ELISA assay phaeeyielded unrealistically high or low
cortisol values; thus these data were imputeda®nyell. Third, several of the teacher packets
were not completed in their entirety, or had misseahs. Finally, the teachers of five children
in the study declined participation, resulting ompletely missing TRF data. Despite these data
collection issues, however, the overall amount ssing data for the current study was very
minimal (less than .05%).

Rather than imputing for all missing data at omedividual measures were imputed
separately. This approach allowed for examinabiotme pattern of missingness at the level of
each measure in relation to all other measuresmigising data, as well as with key
demographic variables. For most individual measuiee percentage of missing data was very
small (e.g., CBCL =.064%, CTS-2 Prenatal = .09%\¥A- S Prenatal = .10%; CTS-2 Postnatal
=.02%; PMWI-S Postnatal = .05%, In-vivo attunemesde = 0%; Mentalizing = 0%,
Attunement strategies = 0%). Other measures wesgimg somewhat more data, including

mother salivary cortisol (1.40%), child salivaryrtsol (4.9%) and the TRF (3.56%). For
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applicable measures, correlations between itentBrigaonto the same subscale were examined
and those which correlated most highly as matchar@gbles were selected to use in imputation
procedures. For all missing data, imputation waslacted using maximum likelihood
procedures. Imputation for most variables wasreded using STATA SE 11(StataCorp.,
2009). In order to use highly correlated and tbgoally related matching variables, in some
instances matching variables with minimal missiatadvere used (e.g., subscales within the
same measure). For these cases, maximum likeliimoloREL 8.7 (J6reskog & Sdrbom, SSI,
Inc., 2004) was used, as STATA SE 11 does not dibownputation from any variables with
missing data. Imputed values were then examine@tiermine whether they fell within the
range of possible values for that specific itensudvscale; all imputed values met this criterion.
To determine whether the pattern of missingnedsinvédach measure occurred at
random, cases were coded dichotomously as havimglete data or as missing any data at
either the item or subscale level. Next, this pattd missingness was correlated with all other
measures for which data was imputed, as well ds k&y demographic variables (age of mother,
age of child, child gender, mother education, fgmmbnthly income, and mother’s reported
experience of IPV at intake). The pattern of migegss for almost all measures included in the
analyses (PMWI-S Prenatal, CTS-2 Prenatal, PMWb&atal, PMWI-S Postnatal, CBCL,
TRF) was not correlated with the pattern of misseg®g for any other imputed data, or the
demographic variables, thus these data are coesiaeissing at random. Within the cortisol
data, mothers’ baseline, peak and recovery valigesal correlate significantly with any other
imputed data or demographic variables; howeverworof the women participants all three
cortisol values were imputed because these indalsdoiad unreasonably high cortisol values as

produced by the ELISA assay procedure. Childreafisnl samples significantly correlated
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with themselves (baseline with peaks 0.47,p = 000; baseline with recoveny= .46,p = 000;

peak with recovery, = .77,p = 000), but not with any other imputed data or dgraphic

variables. These significant correlations indidate if a child had difficulty providing one

saliva sample, they were likely unable to providmample at one or both of the other time points,
as well. This finding is consistent with observaanade during the lab assessments, where
some children simply could not produce sufficieaitva at any time point for various reasons
including dry mouth, disliking the feeling of thevab in their mouths, or not understanding how
to hold the swab in their mouths correctly. To suwamize, all missing data for variables of
interest can be considered missing at random,ttreusnputed data was used for all analyses.
The descriptive statistics post-imputation forcahtinuous variables used in the analyses can be

found in Table 7.1 below.

7.2 Data Reduction

The hypotheses for the current study were tesstedjwata analytic approaches with both
continuous and categorical data. For analysegiaglcontinuous data, data reduction
procedures are described in the above measureésnseEbr analyses utilizing categorical data,
data reduction was conducted in the following wgge Table 7.2 below for a quick summary).

Intimate Partner Violence was categorized inte¢hgroups based on a modified version
of the coding system developed by the authorsefXRS-2, Straus and colleagues (1996): no
violence, minor violence and severe violence. i€ipents were coded as having experienced
severe IPV if they endorsed any of the severe it@msither the prenatal or postnatal form of the
CTS-2. Participants were coded has having expsgteminor IPV if they did not endorse any

severe items on either the prenatal or postnatal &f the CTS-2, but had endorsed at least one
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minor item, with the exception of items number Bly‘partner insulted or swore at me”), 18
(“My partner shouted or yelled at me”), and 25 {Martner stomped out of the room or house
or yard during a disagreement”) on either formhaf CTS-2. These three items, although
classified on the CTS-2 as minor violence, are marenative and commonly occurring
behaviors during relational conflict (over 90% lbétsample endorsed these items on the prenatal
and/or postnatal version of the measure), thusege were the only minor level items endorsed,
the participant was placed in the “no violence’egairy. Finally, participants were placed in the
“no violence” category if they did not endorse anyor or severe items on either the prenatal or
postnatal form of the CTS-2. This coding resultethe following group sizes: no violenae ¥
22), minor violencer( = 54), severe violence € 67).

For cortisol reactivity both mothers and childweere categorized into groups based on
whether or not they demonstrated reactivity, defias a 10% or more increase in cortisol from
baseline to peak. This value of 10% or more ceifiee between baseline and peak value was
selected as it accounts for two times the margieradr that results from the assay procedure,
and thus can be considered a conservative estohatgnificant change in cortisol between
sampling times (Granger, Weisz, McCracken, Ikedaduglas, 1996). Those who exhibited
10% or more increase from baseline sampling to paaipling were classified as reactars(

21 for mothersn = 49 for children), while those who exhibited I&isan a 10% increase from the
two time points were classified as non-reactars (22 for mothern = 94 for children).

Mothers and children were also categorized basdteinrecovery from the stress paradigm, as
well, using the same criteria of 10% decrease. pdttern of cortisol during recovery is
important to examine, as previous research hasrsiioat a lack of recovery is characteristic of

children with internalizing psychopathology (e @gtlib, Joormann, Hallmayer & Minor, 2008;
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Hastings, Ruttle, Serbin, Mills, Stack & Schwartzma011) Those who demonstrated a 10% or
more decrease from peak sampling to recovery samplere classified as recoverens=(57 for
mothers;n = 55 for children), while those who showed lesmth 10% change between the two
time points where classified as non-recoverers 86 for mothersn = 88 for children). Finally,
children were classified based on overall pattérroaisol response from baseline to peak to
recovery. Those children who demonstrated a 10#wave increase from baseline to peak and
then a 10% or more decrease from peak to recoverg wlassified as reactor-recoverers (
28). Those who exhibited a 10% or more increas® foaseline to recovery and exhibited either
less than a 10% decrease from peak to recoveny imceease in cortisol from peak to recovery
were classified as reactor-non-recoverars 1), while all others (those who showed no peak
from baseline to recovery and those who showedtkngefrom baseline to recovery) were
classified as non-reactons € 94).

For affective attunement, participants were cadadto to two categories based on the
in-vivo attunement code: unattuned (an in-vivo ¢tment score of 1 or ;= 31) and attuned
(an in-vivo attunement score of 3 or bettes; 112). This categorization was based on the
qualitative definitions of the attunement codeserehdyads needed to demonstrate at least one
attunement behavior to earn an attunement codetbb8e who were coded as a 2 made
unsuccessful attempts to attune, while those cadedl did engage in any attunement
behaviors. Dyads were categorized based on trextatizing score, as well. For this
categorization, dyads were classified as good neets if the absolute value of their
mentalizing score was a 0 or a 1, as these sawdesmte either perfect agreement or almost

perfect agreement between the mother and childisgraf the stressfulness of the beam task (
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= 65), while those with difference scores of 2 @mrenwere categorized as poor mentalizers (
78).

For child behavior problems, children were catexgat based on both mothers’ report
and teachers’ report of behavior problems. Fafsiidren’s raw scores on both the CBCL and
TRF for both the internalizing and externalizing&dband scales were converted into age and
gender normed t-scores (Achenbach & Rescorla, 2006xt, those children with t-scores of 60
or more oreitherof the CBCL or TRF internalizing scales were categed as negatively
adapted for internalizingi(= 36), while those with t-scores of less tharo6oth the CBCL
and TRF internalizing scales were categorized agipely adaptedr(= 107). This cut-off of 60
or above was selected because it is the recommendedf value for identifying borderline
clinically significant problems when using the CB@leasure (Achenbach & Rescorla, 2000).
Similarly, those children with t-scores of 60 ormoneitherof the CBCL or TRF externalizing
scales were categorized as negatively adaptexkfermalizing 6 = 38), while those with t-
scores of less than 60 on both the CBCL and TRé&realizing scales were categorized as
positively adaptedn(= 105). Finally, to created more equal group sifmssome analyses
internalizing and externalizing behavior problemerevcondensed into a single code
representing any behavior problems. For thisdcan were classified as negatively adapted for
any behavior problems if they had a t-score of i6ore foreitherinternalizing based oeither
mom or teacher report, or externalizing baseéitrer mom or teacher repom € 52); children
were classified as positively adapted for any behrguoblems if they had t-scores of less than
60 on all four scales (CBCL internalizing, CBCL exxtalizing, TRF internalizing, TRF

externalizingn = 91).
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Table 7.1

Descriptive Statistics for Continuous Variables Plosputation, Not Transformed

Variable Mean SD Min. Max.
Prenatal IPV 22.72 23.62 0.00 106.00
Postnatal IPV 23.87 25.18 0.00 103.00
Mother Cortisol:
Baseline 0.41 0.66 0.07 4.81
Peak 0.32 0.35 0.06 2.79
Recovery 0.30 0.37 0.06 3.69
A Baseline to Peak -0.10 0.43 -4.25 0.63
A Peak to Recovery -0.02 0.15 -1.05 0.90
Area Under Curve (Ground) 1345.96 1704.41 92.16 13170.69
Child Cortisol:
Baseline 0.50 0.97 0.02 6.16
Peak 0.47 0.84 0.04 5.94
Recovery 0.47 0.98 0.03 10.01
A Baseline to Peak -0.02 0.57 -3.21 3.27
A Peak to Recovery -0.01 0.47 -2.41 4.07

Mother-Child Cortisol
Difference (Absolute Value:

Baseline 0.36 0.71 0.00 4.81
Peak 0.30 0.62 0.00 5.45
Recovery 0.30 0.89 0.00 9.56
Attunement:
# Attunement Strategies Used  2.90 1.30 0.00 7.00
In-vivo Attunement (Reversed) 2.46 1.16 1.00 5.00
Mentalizing 1.89 1.40 0.00 5.00
Child Behavior Problems:
CBCL Internalizing Probs. 8.52 6.48 0.00 33.00
CBCL Externalizing Probs. 12.64 7.49 0.00 36.00
CBCL Anxious/Depressed 2.76 2.18 0.00 10.00
CBCL Withdrawn 1.48 1.72 0.00 8.00
TRF Internalizing Probs. 5.25 6.12 0.00 42.00
TRF Externalizing Probs. 9.11 9.86 0.00 54.00
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Table 7.2

Summary of Data Reduction for Categorical Variables

Variable Categories Coding Strategy N
No items or only items 3, 18, or 25 on
Y LU pre/postnatal CTS 22
. No severe items; any “minor” item on pre
Minor postnatal CTS 54
Severe Any “severe” item on pre/postnatal CTS 67
Maternal Cortisol Non-reactor < 10% change fromelias to peak 122
Reactor > 10% change from baseline to peak 21
Non-recoverer < 10% change from peak to recovery 86
Recoverer > 10% change from peak to recovery 57
Child Cortisol Non-reactor < 10% change from baseline to peak 94
Reactor > 10% change from baseline to peak 49
Non-recoverer < 10% change from peak to recovery 88
Recoverer > 10% change from peak to recovery 55
Overall Child Reactor- > 10% change from baseline to peaid 28
Cortisol Pattern Recoverer > 10% change from peak to recovery
Reactor-Non- > 10% change from baseline to peaid
21
recoverer < 10% change from peak to recovery
Non-reactor < 10% change from baseline to peak 94
Attunement Attuned In-vivo attunement score 3 112
Unattuned In-vivo attunement score of 1 or 2 31
Mentalizing Good Mentalizing score of 0 or 1 65
Poor Mentalizing score 2 78
Internalizing Positively T-score < 60 on both CBCL and TRF 107
Problems Adapted internalizing scale
Negatively T-score> 60 on CBCL and/or TRF
; . 36
Adapted internalizing scale
Externalizing Positively T-score < 60 on both CBCL and TRF
o 105
Problem Adaptec externalizing sca
Negatively T-score> 60 on CBCL and/or TRF
g 38
Adapted externalizing scale
Overall Positively ~ T-score < 60 on CBCL & TRF internalizin o1
Adaptability Adapted and CBCL & TRF externalizing scales
Negatively  T-score> 60 any CBCL or TRF broadban 52
Adapted internalizing or externalizing scale

108



7.3 Hypothesis Testing

(1) Is physiological dysregulation observed in IBXposed mothers and children in
response to acute stresk?vas originally hypothesized that mothers anilidcén exposed to
greater levels of IPV would exhibit more dysregethfidrenocortical responses to acute stress,
as indicated by higher baseline, peak and recaxatysol levels in response to the lab stress
task (hypercortisolism). It was also expected swahe mothers exposed to IPV would exhibit a
different form of physiological dysregulation, hyqmotisolism, as indicated by lower baseline,
peak and recovery cortisol levels in responseddah stress task.

The hypothesis that mothers exposed to greatelslevéPV would exhibit more
dysregulated adrenocortical responses (greatasabrgactivity) to acute stress was tested using
hierarchical regression analyses. Because thisalodiata was highly skewed, all three cortisol
values (baseline, peak, recovery) for both mothadschildren, as well as all four IPV variables
(prenatal psychological violence, prenatal physialence, postnatal psychological violence
and postnatal physical violence) were log-transtatrprior to conducting the regressions. To
illustrate how this transformation corrects forwkeness, Figure 7.1 below shows the
distribution for the variable of child baseline tisol prior to this logarithmic transformation and

after.
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Figure 7.1Distributions for Child Baseline Cortisol BeforedAfter Log-Transformation
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Figure 7.1 (cont’'d)
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Next, bivariate correlations between the motheashg of anxiety at the start of the lab
visit, mothers’ rating of anxiety prior to givingé first cortisol sample, number of stressful life
experiences experienced by the mother, family ircamd mothers’ baseline, peak and cortisol
values were estimated in order to determine if@rthese variables should be entered as

covariates in the hierarchical regression analyddethers’ ratings of anxiety at the start of the
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lab visit and anxiety prior to baseline cortisaingding were significantly correlated with one
another ( = .74,p = .000), as well the number of stressful life dggn=.219,p = .009;r =

176, p = .036) but the anxiety ratings, familydne and number of stressful life events were
not correlated with any of the three mother cottisdues (see Table 7.3 below); thus these

variables were not used in the regression analyses.

Table 7.3

Correlation Matrix for Maternal In-lab Anxiety Raiys and Maternal Cortisol Values

Variable 1 2 3 4 5 6 7

1. Anxiety Start of Visit -- 735** 219  -057 656 -.029 -.072

2. Anxiety Before Baseline -- 167*  -.040 .025 .020 .000

3. Mom Stressful Life Exp. - -.154 .018 .024 .014

4. Family Income -- -073 -.036 -.040

5. Mom Baseline Sample - .919*  .894*
6. Mom Peak Sample -- .953*
7. Mom Recovery Sample --

Note: **p < .01; p <. 05

The first hierarchical regression model was estaairedicting mothers’ baseline
cortisol values from IPV, with prenatal IPV (sumpsEnatal CTS-2 and PMWI-S) entered in
block 1, and prenatal and postnatal IPV (sum ofradal CTS-2 and PMWI-S) entered into
block 2. Prenatal and postnatal IPV were entereseparate blocks in order to examine if IPV
exposure at each time point exerts unique effattmaternal cortisol levels. In the next two

hierarchical regressions the blocks of IPV werert in the same way as the first regression,
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however regression 2 predicted to mothers’ peakisobtevels and regression 3 predicted to
mothers’ recovery cortisol levels. Finally, two @&duhal hierarchical linear regressions were
estimated, one predicting to the change betweehersitbaseline and peak cortisol values, and
the second predicting to the change between mothea& and recovery cortisol values. As
indicated by Table 7.4, neither prenatal nor pdstri®V exposure significantly predicted
mothers’ baseline, peak or recovery cortisol valoeghange in cortisol between each sampling

period.

Table 7.4

Predicting Maternal Cortisol from Intimate Partn¥iolence

Model Predictor df F p AR2 B seb
Predicting to Mother
Baseline Cortisol
Block 1 1,141 123 .726  .001
Prenatal IPV -.040 .113
Block 2 2,140 .068 .935 .001
Prenatal IPV -.022 .187
Postnatal IPV -.021  .185
Predicting to Mother
Peak Cortisol
Block 1 1,141 .079 779 .001
Prenatal IPV -.028 .101
Block 2 2,140 .060 941 .001
Prenatal IPV -.001 .167
Postnatal IPV -.034 .165
Predicting to Mother
Recovery Cortisol
Block 1 1,141 .000 .993 .000

113



Table 7.4 (cont'd)

Prenatal IPV -001 .096
Block 2 2,140 .264 .7168 .004
Prenatal IPV 092 .160
Postnatal IPV -115 157
Predicting toA from
Baseline — Peak
Block 1 1,141 .003 957 .007
Prenatal IPV -.004 .066
Block 2 2,140 .282 735 .004
Prenatal IPV .061 109
Postnatal IPV -080 .107
Predicting toA from
Peak — Recovery
Block 1 1,141 2.457 .119 .017
Prenatal IPV -037 .024
Block 2 2,140 1.293 .278 .018
Prenatal IPV -025 .039
Postnatal IPV -015 .039

Next, a repeated measures analysis of variance A @as conducted in order to

examine whether differences in the pattern of soltvalues existed based on the three

categories of IPV exposure (no violence, minoremale and severe violence). In this model, the
between-subjects factors were the three IPV graamdthe within-subjects factors were the
three measures of cortisol: mothers’ baseline, erstipeak, and mothers’ recovery. Polynomial

contrasts were used to test for linear and quaxdirainds in the means of the three cortisol

114



variables. The repeated measures ANOVA indicatesignificant group differences in cortisol
based on IPV exposure (Wilk&’ = .986,F(2,140) = .493p = .741).

Next, in order to test the hypothesis that childegposed to greater levels of IPV would
exhibit more dysregulated adrenocortical respofgester cortisol reactivity) to acute stress,
hierarchical regression analyses and repeated mesa&NOVA were again conducted. The first
hierarchical regression model was estimated piedichildren’s baseline cortisol values from
IPV, with prenatal IPV (sum of prenatal CTS-2 arMWI-S) entered again in block 1, and
prenatal and postnatal IPV (sum of postnatal CE&&@PMWI-S) again entered into block 2. In
the next four hierarchical regressions, the blafki®V were entered in the same way as the first
regression, however regression 2 predicted to i@nld peak cortisol levels, regression 3
predicted to children’s recovery cortisol leveksgression 4 predicted to the change between
children’s baseline to peak cortisol, and regresSipredicted to the change between children’s
peak and recovery cortisol values. As indicated alyle 7.5, neither prenatal nor postnatal IPV
exposure significantly predicted children’s baselipeak or recovery cortisol values, or their
change in cortisol in between each sampling period.

Table 7.5

Predicting Child Cortisol from Intimate Partner \lemce

Model Predictor df F P AR2 B seb
Predicting to Child
Baseline Cortisol
Block 1 1,141 .784 378 .006
Prenatal IPV .003 .003
Block 2 2,140 .489 .614  .007
Prenatal IPV .001 .006
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Table 7.5 (cont'd)

Predicting to Child
Peak Cortisol

Predicting to Child
Recovery Cortisol

Predicting toA from
Baseline — Peak

Predicting toA from
Peak — Recovery

Postnatal IPV

Block 1
Prenatal IPV

Block 2
Prenatal IPV
Postnatal IPV

Block 1
Prenatal IPV

Block 2
Prenatal IPV
Postnatal IPV

Block 1
Prenatal IPV

Block 2
Prenatal IPV
Postnatal IPV

Block 1
Prenatal IPV

Block 2
Prenatal IPV
Postnatal IPV

1,141

2, 140

1,141

2, 140

1,141

2, 140

1,141

2, 140

1.322

.670

1.377

.857

134

113

978

575

.252

514

197

.356

715

.893

324

.564

.009

.009

.012

.015

.001

.002

.007

.008

.002

.004

.003
.001

.004

.001
.003

-.001

.000
-.001

-.002

-.001
-.001

.006

.003

.006
.005

.003

.006
.005

.002

.003
.003

.002

.003
.003
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A repeated measures ANOVA was also conducted ieracdexamine whether
differences in children’s pattern of cortisol vaduexisted based on the three categories of IPV
exposure (no violence, minor violence and seveskence). In this model, the between-subjects
factors were again the three IPV groups, and thieinvsubjects factors were the three measures
of child cortisol: baseline, peak and recoverylyRomial contrasts were used to test for linear
and quadratic trends in the means of the threésobxtariables. The repeated measures
ANOVA indicated no significant group differencesahild cortisol based on IPV exposure
(Wilks’ A =.993,F(2,140) = .250p = .909).

Next, to test the hypothesis that IPV-exposed methad children exhibit patterns of
physiological dysregulation, either hypercortisalisr hypocortisolism, predictive configural
frequency analyses (PCFA,; von Eye, 2002) were cthedu PCFA is a categorical data analysis
technique that identifies relationships betweertiigeconfigurations of predictors and the
criterion variable. When configurations occur mofeen than expected by chance they are
identified as types; when configurations occur lefssn than expected by chance they are
identified as antitypes. Procedures for alphagmtodn reduce the risk of capitalizing on chance.
It was particularly important to examine whethdfetent patterns of physiological
dysregulation existed in the data using this typenalyses because if such patterns were
detected, it might explain the lack of significéindings in the regression and ANOVA analyses.

In the first PCFA, the configurations were composetPV, mothers’ cortisol reactivity
between baseline and peak, and mothers’ cortigetixéty between peak and recovery. There
were 3 categories of IPV: 1= no IPV (either prehatgostnatal), 2 = minor IPV, 3 = severe
IPV. For reactivity from baseline to peak theraev2 categories: 1 = non-reactors (less than

10% increase or a decrease from baseline to pedk & reactors (10% or more increase in
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cortisol from baseline to peak). For reactivityrfr peak to recovery there were also 2

categories: 1 = non-decliners (less than 10% dsereaan increase from peak to recovery) and

2 = decliners (10% or more decrease in cortisohfpeak from recovery).

The 3 x 2 x 2 cross-classification yielded 12 efént configurations. A z-test with the

Holland-Copenhaver procedure was used in the séard¢ipes and antitypes. The base model

was a good fit for the pattern of cell frequenclﬂ%,a(2 (6,N =143) = 8.95p = .18 indicating

that the results were accurately explained by thmreffects among the variables, thus no types

or antitypes were expected to emerge (see Tabl®7résults).

Table 7.6

PCFA: Intimate Partner Violence and Maternal CodliRReactivity

Variables CFA

IPV Base-Peak Peak-Rec. foijki feijki Zijki ik
None NR ND 12 12.31 -0.09 465
None NR D 7 6.46 0.21 416
None R ND 1 92 0.08 468
None R D 2 2.30 -0.20 420
Minor NR ND 25 30.21 -0.95 172
Minor NR D 21 15.86 1.29 .098
Minor R ND 4 2.27 1.15 125
Minor R D 4 5.66 -0.70 242
Severe NR ND 43 37.48 0.90 184
Severe NR D 14 19.68 -1.28 .100
Severe R ND 1 2.81 -1.08 .140
Severe R D 9 7.03 0.74 228

Note LR X2(6, N = 143) = 8.95p = .18; z-test with Holland-Copenhaver proceduges f

observed frequencygf= expected frequency; NR = Non-reactor; R = Regatt® = Non-

decliner; D = Decliner.
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The second PCFA was modeled in the same way dsshdowever in this PCFA
children’s cortisol reactivity between baseline geadk and children’s cortisol reactivity

between peak and recovery were used instead ofemsottortisol reactivity. For this model the

base was a good fit for the pattern of cell freqiesn LR 2 (6, N = 143) = 1.44p = .96], thus it

could not be examined for significant types origpes. Please note that for PCFAs such as
these where the base model is a good fit for the @ad types/antitypes will not emerge, no table
will be provided in the manuscript hereafter.

(2) Is affective dysregulation observed in IPV-expasethers and children in response
to acute stress3imilar to the original hypotheses about IPV adceaocortical dysregulation, it
was hypothesized that mothers and children exptmsgreater levels of IPV would exhibit more
dysregulated affective responses to acute stressdecated by higher self-report ratings of
emotional distress experienced as a result ofaihastress task. This was tested using
hierarchical regression analyses and mothers’ bitdren’s self-report ratings of emotional
distress experienced during the beam walking stessts The first of these models westimated
predicting mothers’ self-reported ratings of disgreluring the beam task, with prenatal IPV
entered in block 1, and prenatal and postnataldRtéred into block 2. The second model was
estimatedsimilarly, but predicted to the children’s ratinfytbeir own distress during the beam
walking task. In both models, all variables entesede the log-transformed variables to correct
for skewedness. As indicated by Table 7.7 bele@ither prenatal nor postnatal IPV exposure
significantly predicted mothers’ or children’s rags of distress as a result of the beam task.
One-way ANOVAs were also used to test whether tivene differences in mother and child

self-rated distress based on the three IPV categ¢no IPV, minor IPV, and severe IPV).
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Neither the ANOVA for mothers’ self-rated distré¢$2,140) = 1.08p = .343) nor for the

children’s self-rated distresE(R,140) = 1.48p = .231) indicated significant group differences.

Table 7.7

Predicting Self-Reported Distress during Beam Temk Intimate Partner Violence

2

Model Predictor df F p AR b SEb
Predicting to Mother
Rated Distress
Block 1 1,141 1.270 .262  .002
Prenatal IPV 103 .091
Block 2 2,140 1.703 .186 .010
Prenatal IPV -.072  .150
Postnatal IPV 216 148
Predicting to Child
Rated Distress
Block 1 1,141 .013 .910 .000
Prenatal IPV -.012 .102
Block 2 2,140 .058 .944  .001
Prenatal IPV .032 169
Postnatal IPV -.054 167

(3) How is IPV related to mother-child attunement athotinve affective and physiological
levels?It was expected that IPV would be differentiallgasiated with physiological attunement
and affective attunement such that greater IPV sxygowould be associated with greater
attuned physiological responses in the dyads,dsst affective attunement during the reunion

episode following the lab stress-task. Additiopaith order to account for the heterogeneity in
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the types of adrenocortical alterations associaiéd IPV exposure (e.g., hypocortisolism versus
hypercortisolism), it was expected that most IP¥al/would be adrenocortically attuned for
exaggerated stress responses, while a smallertaftihgads would be not be attuned for
physiological stress reactivity at all (these maghend children would exhibit different patterns
of cortisol reactivity).

In order to examine the associations between IRVpduysiological attunement several
different structural equation models were estimatgdg LISREL 8.8 Student Version (Joreskog
& Sorbom, 2006). In structural equation modelithgg minimum number of participants
required in order to achieve adequate statistioalgp for any specified model is to multiply the
total number of variables (including both manifestiables and latent constructs) by 10. The
number of variables included in each of the follegvstructural equation models ranged from 10
for the smallest model (number of participants eefdr adequate power = 100), to 14 for most
of the large models (number of participants neddeddequate power = 140). Only one model
included 15 variables (number of participants nddde adequate power = 150); this model was
not part of the originally proposed analyses but wsed for post-hoc analysis. The current
study included 143 mother-child dyads; therefoeraéhwas sufficient power to reveal any true
effects in all but the last of the models, whicrsvgightly underpowered.

All of the following models were initially speciftewith maximum likelihood (ML)
estimation using covariance matrices. For all notlee parameters were initially freed for
estimation, with the exception of the first modehere the values of some parameters were
determinedh priori in order to replicate a specific model. Fivariices were selected to
evaluate the quality of model fit, with the follavg values required in order to declare good fit

(Hu & Bentler, 1999): the Chi-square test (Chi-ggup> .05), the Root Mean Square Error of
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Approximation (RMSEA< .06;< .08 = acceptable fit), Comparative Fit Index (EF95), the
Goodness-of-Fit Index (GH .95), and the Standardized Root Mean-squared RagERMR<
.08). Additionally, plausibility checks were condied to ensure all estimated values were within
a reasonable range (e.g., ensuring residual vasamnere > 0).

The first model estimated was a replication ofgtractural equation model used by
Hibel and colleagues (2009) to examine adreno@réittunement in an IPV-exposed sample. In
this analysis, the intercept and slope/curvatur@doénocortical response was derived from the
mothers’ baseline, peak and recovery cortisol \\glae well as and the children’s baseline, peak
and recovery cortisol values. The intercepts is thodel represent the overall cortisol levels,
while slope/curvature represents the change insobdcross the three time points (baseline,
peak and recovery). The slope/curvature latenalbbas were created by weighting each
manifest cortisol variable (baseline, peak andveng to correspond to the number of minutes
elapsed from the baseline sample. Thus the bassdimple had a weight of 0, the peak sample
(which was taken on average 40 minutes after baelas weighted .4, and the recovery
sample (which was taken on average 25 minutes i@k and 65 minutes after baseline) was
weighted .65. Centering the slope/curvature véiah the baseline cortisol measure in this way
causes the intercept variable to reflect meansmirevels at baseline (Hibel et al., 1999). All of
the manifest cortisol variables were then weiglggdally onto the intercept latent variable (but
values were not predetermined as they were foslthpe/curvature latent variable). Overall, this
model allows for the examination of mother-child/piological attunement by not only looking
at the degree of similarity in cortisol levels imtners and children, but also the degree of

similarity in their patterns and rate of cortisbboige in response to the stressful task.
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It is of note that in the Hibel model, time of aed sampling was also included as a
covariate; this was done because cortisol samplaggyconducting at different times in the day
(and thus various points in participants’ diurratthm), introducing variance into the cortisol
values. In the current study, all cortisol samplegurred within a narrow window of time at the
end of the diurnal rhythm (between 3:30 and 5:3Qpmjs time was not included in the
replication of the Hibel model for the current studAdditionally, due to the overall sample size
and the very few number of dyads who denied expeirng IPV during both the prenatal and
postnatal periods (n = 22), the model could notdtenated to compare physiological
attunement in IPV-exposed dyads versus non-expgads. However, this model does examine
whether physiological attunement existed in thegaras a whole.

The model, shown in Figure 7.2 below as a pathrdragvith standardized parameter
estimates, demonstrated good model fit, meetirgstiold for 4 out of 5 of the priori selected
goodness of fit indices (SRMR was significantlylfeg than the cut-off of .08 recommended by
Hu & Bentler, 1999). However, it should be notkdttsome of the standardized estimates are
extremely large (e.g., the loadings of mother pmatk recovery indicators onto the mother slope
construct), suggesting that there may be reasdistaust this model and that it must be
interpreted with cautiont-scores for parameter estimates of the model arslibequent
models are displayed in Appendix G, as well asmptete list of fit indices for each model. See
Table 7.8 below for the correlation matrix for \adnies included in the model. The model
indicates that mothers’ and children’s interceptspverall cortisol levels, are significantly
correlated, while mothers’ and children’s slopes/atures are not significantly correlated,
suggesting that in general the sample did not éxdbattuned pattern of cortisol reactivity

across the three sampling points.
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Table 7.8

Correlation Matrix for Structural Equation Model #1

Variable 1 2 3 4 5 6

1. Mother Baseline Cortisol -- 821** . 730**  .587** .693**  .472**
2. Mother Peak Cortisol -- 910**  .379**  .644** .389**
3. Mother Recovery Cortisol - 240%*  595** AR
4. Child Baseline Cortisol -- .810**  .749**
5. Child Peak Cortisol - .880**

6. Child Recovery Cortisol

Note: **p < .01
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Figure 7.2

SEM #1: Attunement of Mother and Child Cortisoh&wvity

0.38%
. Mother Child
0.37 Baseline . Baseline e
Mother Child
Intercept Intercept
0.90%* 0.89%*
Mother Child
0.48 —» Peak Peak <+ 0.18
Child 0_37+
80.35 Slope/
Curvature
Mother Child
L Recovery Recovery 017

Note: *p < .05;Tsignificance test is not conducted; Chi-Square6d @f = 11),p = 0.566; RMSEA = 0.000 (90% C.l. = 0.00 — 0.08);
CFl =1.00; GFI =0.98; SRMR =0.18
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The association between IPV and physiological attuent was also examined using
PCFA, in order to determine whether there wereepadgtwithin the data that could not be
detected using a variable centered approach. hedirst PCFA, IPV, mothers’ baseline to peak
cortisol reactivity and children’s baseline to peaktisol reactivity were included in the model.
There were 3 categories of IPV: 1= no IPV (eithem@atal or postnatal), 2 = minor IPV, 3 =
severe IPV. For both mother reactivity and chdédativity from baseline to peak there were 2
categories: 1 = non-reactors (less than 10% inereaa decrease from baseline to peak) and 2 =
reactors (10% or more increase in cortisol fromebas to peak). The 3 x 2 x 2 cross-
classification yielded 12 different configuratiodsz-test with the Holland-Copenhaver

procedure was used in the search for types antyjpedi For this model the base model was a

good fit for the pattern of cell frequenciéﬂ)(2 (6, N =143) = 2.32p = .89], thus it could not

be examined for significant types or antitypes.

A second PCFA was conducted using IPV, mothersk p@aecovery cortisol reactivity,
and children’s peak to recovery cortisol reactivigain, there were three categories of IPV: 1=
no IPV (either prenatal or postnatal), 2 = minov |B = severe IPV. For both mother reactivity
from peak to recovery and child reactivity from keéa recovery there were each 2 categories: 1
= non-decliner (less than 10% decrease, or anaserfom peak to recovery), and 2 = decliner
(10% or more decrease in cortisol from peak toveng, yielding 12 different configurations. A

z-test with the Holland-Copenhaver procedure wasnagsed in the search for types and

antitypes; however the base model was again a fifolod the data [R ;(2 (6,N=143) = 2.50,

p = .87], thus no types or antitypes could be found.

126



A final PCFA was modeled in order to examine theoamtion between IPV and
affective attunement. In this model, IPV, mentaliz and the in-vivo attunement score were
included. The IPV categories were the same thregodes listed above. There were 2
categories of attunement: 1 = not attuned, 2 =nattuThere were also 2 categories of
mentalizing: 1 = poor mentalizing, 2 = good meumialy. This yielded 12 configurations. A z-

test with Holland-Copenhaver procedure was alsd tmethis model; however the base model

was again a good fit for the dateF{Xz (6, N = 143) = 4.26p = .64], thus no types or antitypes

emerged.

(4) Is physiologicalattunement meaningfully associated with affectiten@ment?t
was originally hypothesized that greater adrenazarattunement would be associated with less
affective attunement. It was also hypothesizetlddeenocortical attunement would partially
mediate the relationship between IPV and affecitenement.(5) How are physiological and
affective attunement (or lack thereof) related hddcoutcomes in terms of behavioral regulation
(e.g., rates of internalizing and externalizing &eior problems)MHere it was expected that
lower levels of affective attunement would direqihgdict higher levels of child behavioral
problems. It was also hypothesized that greatémBuld predict more child behavior problems
and that affective attunement would partially megliae relationship between IPV and child
behavior problems. In order to test the hypothdéseresearch questions 4 and 5, several
different structural equation models were estimaigidg LISREL 8.8 Student Version (Joreskog
& Sorbom, 2006) and predictive configural frequeaogalysis was used.

The first full model (Model #2), shown in Figure8elow as a path diagram with

standardized parameter estimates, was modeled fagingndicators of physiological
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attunement: the difference between mothers’ andrmem’s baseline cortisol values, the
difference in peak cortisol values, the differencescovery cortisol values, as well as the area
under the curve with respect to ground for mothewstisol. This last indicator was included so
the physiological attunement construct would net jeflect the absolute difference between
mothers’ and children’s cortisol values, but alse similarity in their patterns of reactivity over
time. Also included in this model were two indimat of affective attunement: the difference
between children’s distress rating and motherggatof their children’s distress (mentalizing
score), and the in-vivo attunement code, wherelemahlues indicate greater affective
attunement. Finally, the model included two intlica of child behavior problems: mothers’
report of child internalizing problems and motheeport of child externalizing problems. In the
second model that was specified, teacher repont@fnalizing problems and teacher report of
externalizing problems were used as the two indredor the child behavior problems latent
variable. The two models were specified in thiywather than using internalizing problems as
a latent variable with mother report of internaliand teacher report of internalizing as the
indicators, as preliminary analyses indicated thate were no significant correlations between
mothers’ report and teachers’ report of child betraproblems (see Table 7.9 below for a
correlation matrix for all variables used for stural equation models #2 and #3).

In order for the model to converge with adequdteséveral modifications were made.
First, the model was specified using correlatiortrio@s, rather than covariance matrices to
correct for scaling problems with some of the Valea included in the model (e.g., area under
the curve with respect to ground). Additionally,correct for negative variances, neither the

variance for the affective attunement factor, mer tesidual for the difference in peak cortisol
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were estimated. Finally, the model was estimasedguthe unweighted least squares (UL)
method, as it would not converge using the maxinikelihood method.

After these modifications, the first full structuezjuation model demonstrated excellent
fit, exceeding the thresholds for all 5 of theriori selected goodness of fit indices. Several
significant pathways consistent with the origingbbtheses emerged, while several did not.
Consistent with the original study hypotheses, tgrel®V significantly predicted less affective
attunement and greater child behavior problems;gvewcontradictory to hypotheses, IPV was
not significantly associated with physiologicalsement. Also somewhat consistent with
hypotheses, physiological attunement shared amsavelationship with affective attunement,
suggesting that as dyads became more physiologatllned they looked less behaviorally
attuned. Contrary to expectations, however, affecttunement was not significantly
associated with child behavior problems; thus theas no support for the hypothesis that
affective attunement mediates the relationship betwlPV and child behavior problems. When
this same model was specified with the numbertohament strategies used by the mother
added in as an additional indicator of affectiver@@ment, the model retained good fit (Chi-
Square = 41.14df = 39),p = 0.377; RMSEA = 0.020 (90% C.1. = 0.00 — 0.06fI € 1.00; GFI
=0.99; SRMR = 0.042) and the number of attunemstategies significantly loaded onto the
affective attunement latent construict(-5.81). However, with the inclusion of this icaltor,
the relationship between IPV and affective attunames no longer significant (see Appendix
G for full model with full fit indices). The otheelationships between IPV and child behavior
problems and physiological and affective attunememained significant in this modified

version of the model.
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The second full model (Model #3, Figure 7.4 belpngdicting to child behavior
problems as indicated by teacher report of intézimg) and externalizing problems, was
specified using the same modifications as Model #ais model also demonstrated excellent
model fit, exceeding all of the thresholds for%# priori selected fit indices. Similar to the
model using mother report of child behavior proldesignificant pathways between IPV and
affective attunement, and between physiologicainginent and affective attunement emerged.
However, in this model the direct pathway betwd@vi &nd child behavior problems no longer
achieved significance, suggesting that teachenrtegpahild behavior problems are not predicted

by children’s IPV exposure.
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Table 7.9

Correlation Matrix for Structural Equation Model2#nd #3

Variable 1 2 3 4 5 6 7 8 9 10 11 12

1. Prenatal IPV 813" -055 -.021 018 550 .167* .041 .289* 256* -074 -.026

2. Postnatal IPV - -075 -066  -.013 -.056 .076 A179*% .245** 261** -034  .000

3. Baseline - 632%  B82**  186*  .102 036 .005 .039 -.087 -.014
Cortisol Diff.

4. Peak Cortisol - 847 402 .194* -004 -040 -015 -112 -.057
Difference

5. Recovery
Corticol Diff - -.138 145 029 -011 .027 -121 -.039

6. Mother AUCg - -.047 062 -027 .053 915 .198*

7. In-vivo - -050 101 .058 .025 .069
Attunemen

8. Mentalizing - 071 .018 .083 .045

9.CBCL ~ 691%™ -042  -041
Internalizing

10.CBCL - 100 .166*
Externalizing

11. TRF - .658*%
Internalizing

12. TRF ~
Externalizing

Note: **p < .01; p < .05
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Figure 7.3

SEM #2: IPV, Attunement, Maternal Reported Behaki@blems
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Figure 7.4

SEM #3: IPV, Attunement, Teacher Reported Beh&roblems
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It is of note that in Model #2, when both mentaigziand the in-vivo affective attunement
code were both used as indicators of affectivenatient together, the mentalizing indicator did
not load significantly onto the affective attunemkatent construct. Thus, is was hypothesized
that these two variables may not be two indicatbis single unified construct, but rather two
separate constructs in their own right. Thus, Mé&@ewas replicated in two modified versions:
one using only the in-vivo attunement code as aifestrvariable (Model #4, see Figure 7.5
below), and a second using only mentalizing as aifest variable (Model #5, see Figure 7.6
below). Model #4, using only the in-vivo attunerheade, demonstrated good model fit,
meeting or exceeding threshold for alhfpriori selected fit indices. However in this model the
only pathway that achieved statistical significaats between IPV and child behavior problems,
with IPV predicting greater problem behavior. Mb#8, using the mentalizing variable, also
demonstrated good model fit, exceeding four odivef of thea-priori selected fit indices.
However, in this version of the model, none of pla¢ghways between the constructs achieved
statistical significance. These findings suggeat #ithough the affective attunement construct as
indicated by both mentalizing and the in-vivo adorent score together is not the strongest
construct, in the current study, it is more meahihp consider these variables as two

dimensions of a single construct than two sepaoaike-standing constructs.
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Figure 7.5

SEM #4: Full Model Using In-Vivo Attunement Only
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Figure 7.6

SEM #5: Full Model Using Mentalizing Only
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One additional version of the original Model #2 vedso specified, this one predicting to
mother reported child depression symptoms onlferathan to all mother reported behavior
problems (both internalizing and externalizinghisTmodel (Model #6) was specified based on
the theoretical rational that physiological deregjoh is often associated specifically with
depressive symptomatology in children (Granger,s&/& Kauneckis, 1994; Guerry & Hastings,
2011), rather than the wide array of behavior potd that are captured by the broadband
behavior scales of the CBCL. This model was sptih the same way as Model #2; however
rather than predicting to child behavior problei®y/ and affective attunement predicted to a
child depression construct as indicated by thears{depressed and withdrawn scales of CBCL.
In order to achieve convergence, the model wamastd using correlation matrices to correct
for scaling problems, and the unweighted least sguaethod was used. Additionally, to
correct for negative variances, neither the vaedoc the affective attunement factor, nor the
residual for the difference in peak cortisol weséraated. Finally, the residuals for pre-natal
and post-natal IPV were set equal, and the resdoakbnxious depressed symptoms and
withdrawn symptoms were set equal. The model, wbahbe found in Figure 7.7 below with
standardized estimates (correlation matrix carobed in Table 7.10 below) had good fit,
exceeding all &-priori selected fit indices. All of the significant pattlys from the original
model remained significant in this version of thedal, with IPV predicting less affective
attunement and more child depressive symptomatpkowgy greater physiological attunement
predicting less affective attunement; the pathwagtsveen IPV and physiological attunement

and affective attunement and child depressive symatology did not achieve significance.
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Table 7.10

Correlation Matrix for Structural Equation Model #6

Variable

1

2.

8.
9.

. Prenatal IPV

Postnatal IPV
. Baseline
Cortisol Diff.

. Peak Cortisol
Difference

. Recovery
Cortisol Diff.

. Mother AUCg

. In-vivo
Attunement

Mentalizing

CBCL
Anx/Dep

10. CBCL

Withdrawn

1 2

= .813**

3
-.055

-.075

4

-.021

-.066

.632**

5
.018
-.013

.682**

847

-.056 .

.186*

- 402%

-.138

167

076

.102

.194*

145

-.047

.041

179*

-.036

-.004

.029

.062

.300**

273

.012

.003

-.012

-.129

.017

164

10
107
.063

-.058

-.093

-.068

-.014

.184*

159

AS5**

Note: *p < .01; p <.

05
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Figure 7.7

SEM #6: IPV, Attunement, Mother Reported DepresSjraptoms
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One final structural equation model was estimateorder to examine physiological
attunement based on correlations between mothectaltticortisol values, rather than using
difference scores (Model #7). In this model, tateht constructs, one representing mother
cortisol (as indicated by mothers’ baseline, paak@covery cortisol values) and the other
representing child cortisol (as indicated by clalus baseline, peak and recovery cortisol
values) were included, and allowed to correlatee b the limited sample size and in order to
have adequate power to run this model, affectitcnatnent and child behavior problems were
represented as manifest variables (using the mantahariable and mother report of child
anxious/depressed symptoms respectively). Thesables were selected for both theoretical
and practical reasons. First, mentalizing and erathport of anxious/depressed symptoms
correlated most strongly with the other variablemterest in the model. Additionally, as
mentioned previously, physiological dysregulatismmost often associated with depression
symptoms in children.

In order to achieve model convergence, several fications were made to the model.
First, the model was specified using correlatiortrio@s, rather than covariance matrices to
correct for scaling problems. Additionally, to peet for negative values, the residuals for
prenatal IPV and postnatal IPV were set equal th @sher, and the residuals for child baseline
cortisol, child peak cortisol and child recoverytemol were set equal to each other. Finally, the
model was estimated using the unweighted leastregdlL) method, as it would not converge
using the maximum likelihood method. Several @ftbsiduals were freed to correlate,
including the residual for child baseline cortisoth the residual for mothers’ baseline, peak and
recovery cortisol (not shown in Figure 7.8 belowasmot to complicate the model image).

Even after these changes, the model demonstratedipand is thus not interpretable.
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Table 7.11

Correlation Matrix for Structural Equation Model #7

Variable 1 2 3 4 5 6 7 8 9 10

1. Prenatal IPV -- .813**  -.046 -.056 -.073 130 -.006 -.045 .041 .300**

2. Postnatal IPV -- -.028 -.076 -.095 .042 .021 -024 .179* .273*

3. Mother Baseline 821 730" 587* 693** 472 053 -131
Cortisol

4. Mother Peak Cortisol - .910** .379** 644 .398** 055 -.089

5. Mother Recovery - 240% 595% 341 064 -.139
Cortiso

6. Child Baseline Cort. - .810** . 749** 66 -.100

7. Child Peak Cortisol -- .880** .026 -.040

8. Child Recovery Cort. -- -.003 -.041

9. Mentalizing -- .164

10. CBCL Anx/Dep

Note: **p < .01; p < .05
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Figure 7.8

SEM #7: Alternative Model of Physiological Attuneme
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Note: *p < .05;Tsignificance test is not conducted; Chi-Square 38&lf = 26),p = 0.000; RMSEA =0.128 (90% C.I. =0.10 —
0.16); CFl = 1.00; GFI = 0.99; SRMR = 0.050
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Finally, a number of PCFAs were conducted to exartine associations between IPV,
adrenocortical functioning, affective attunemend ahild outcomes. A list of each of the
PCFAs that were completed, including the variabhes were included and how they were
coded, as well as model fit information can be fbimTable 7.12 below. For all of these
PCFAs, a z-test with the Holland-Copenhaver procedias used in the search for types and
antitypes. In only three instances, the base mwdslnot a good fit for the data. The first of
these, Model #5, examined IPV (3 categories), ntizirtg (2 categories), and children’s

internalizing problems (2 categories), and yield2dlifferent configurations. The fit of the base

model Wasl_R;(2 (5,N=143) =11.67p = .04; however no significant types or antitypes

emerged, as seen in Table 7.13 below. Model #thma IPV (3 categories), mentalizing (2

categories), and children’s externalizing probleyprslding 12 configurations. The fit of the

base model WaIsR)(2 (5,N = 143) = 11.55p = .04; however no significant types or antitypes

emerged, as seen in Table 7.14 below. The lasiesk models, Model #8, examined IPV (3

categories), mentalizing (2 categories), and adhdpya(2 categories). For this PCFA the base

model was again not a good fit for the patterneilfﬁnequencie$LRX2 (5,N=143) =15.39%

= .01]; however no significant types or antitypesy&observed (see Table 7.15 below).
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Table 7.12

List of Predictive Configural Frequency Analyse€fA) Conducted

Model

#

Variables Included & Coding

Model Fit Information

1

IPV: 1 = None, 2 = Minor, 3 = Severe
Base to Peak Cortisol: 1 = Not a Reactor, 2 = React
In-Vivo Attunement: 1 = Not Attuned, 2 = Attuned

LR,2 (7,N = 143) = 3.92,
p=.79

IPV: 1 = None, 2 = Minor, 3 = Severe
Base to Peak Cortisol: 1 = Not a Reactor, 2 = React
Mentalizing: 1 = Poor Mentalizing,

2 = Good Mentalizing

LR,2 (7,N = 143) = 2.92,
p=.88

IPV: 1 = None, 2 = Minor, 3 = Severe
In-Vivo Attunement: 1 = Not Attuned, 2 = Attuned
Internalizing: 1 = Positively Adapted (T- score & @n
eitheCBCL or TRF)
2 = Negatively Adapted (Tese> 60 on
eitherCBCL or TRF

LR,2 (5,N = 143) = 4.92,
p=.43

IPV: 1 = None, 2 = Minor, 3 = Severe

In-Vivo Attunement: 1 = Not Attuned, 2 = Attuned

Externalizing: 1 = Positively Adapted (T- score & dh
eitheCBCL or TRF)
2 = Negatively Adapted (Tese> 60 on
eitherCBCL or TRF

LR,2 (5,N = 143) = 9.80,
p=.08

IPV: 1 = None, 2 = Minor, 3 = Severe
Mentalizing: 1 = Poor, 2 = Good
Internalizing: 1 = Positively Adapted,

2 = Negatively Adapted

LR 72 (5,N = 143) =
11.67,p= .04

IPV: 1 = None, 2 = Minor, 3 = Severe

Mentalizing: 1 = Poor, 2 = Good

Externalizing: 1 = Positively Adapted,
2 = Negatively Adapted

LR 42 (5,N = 143) =
11.55,p = .04

IPV: 1 = None, 2 = Minor, 3 = Severe

Attunement: 1 = Not Attuned, 2 = Attuned

Adapted: 1 = positively adapted (T-scores < 60rfar
& ext. on CBCL & TRF)
2 = negatively adapted (a T-scof® for int.
and/or ext. on CBCL and/or TRF)

LR,2 (5,N = 143) = 9.62,
p=.09

IPV: 1 = None, 2 = Minor, 3 = Severe
Mentalizing: 1 = Poor, 2 = Good
Adapted: 1 = Positively Adapted,

2 = Negatively Adapted

LR 42 (5,N = 143) =
15.39,p= .01
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Table 7.12 (cont'd)

IPV: 1 = None, 2 = Minor, 3 = Severe
Cortisol Pattern: 1 = Significant peak, no recoyery
2 = Significant pealdarecovery, LR,2 (8,N = 143) =
9 3 = No significant peak 10.27,p= .25
Adapted: 1 = Positively Adapted,
2 = Negatively Adapted
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Table 7.13

PCFA #5: IPV, Mentalizing & Child Internalizing Pbtems

Variables CFA

IPV Mental. External. f oijkl feijkl ZijKl pijkl

None Poor PA 7 8.98 -0.66 254
None Poor NA 5 3.02 1.14 127
None Good PA 10 7.48 0.92 179
None Good NA 0 2.52 -1.59 .056
Minor Poor PA 21 18.71 0.53 .298
Minor Poor NA 4 6.29 -0.91 .180
Minor Good PA 24 21.70 0.49 311
Minor Good NA 5 7.30 -0.85 197
Severe Poor PA 28 30.68 -0.48 314
Severe Poor NA 13 10.32 0.83 .202
Severe Good PA 17 19.46 -0.56 .289
Severe Good NA 9 6.55 0.96 169

Note LR ;52(5, N =143) = 11.67p = .039; z-test with Holland-Copenhaver procedyices
observed frequency; fe = expected frequency; PAsitiRely Adapted; NA = Negatively

Adapted.
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Table 7.14

PCFA #6: IPV, Mentalizing & Child Externalizing Fstems

Variables CFA

IPV Mental. External. f oijkl feijkl ZijKl pijkl

None Poor PA 10 8.81 0.40 344
None Poor NA 2 3.19 -0.67 253
None Good PA 10 7.34 0.98 163
None Good NA 0 2.66 -1.63 .052
Minor Poor PA 16 18.36 -0.55 291
Minor Poor NA 9 6.64 0.91 .180
Minor Good PA 23 21.29 0.37 .356
Minor Good NA 6 7.71 -0.61 .269
Severe Poor PA 31 30.12 0.16 435
Severe Poor NA 10 10.90 -0.27 393
Severe Good PA 15 19.09 -0.94 175
Severe Good NA 11 6.91 1.56 .060

Note LRX2(5, N = 143) = 11.55p = .041; z-test with Holland-Copenhaver procedfices
observed frequency; feexpected frequency; PA = Positively Adapted; NAegatively

Adapted.
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Table 7.15

PCFA #8: IPV, Mentalizing & Child Adaptability

Variables CFA
IPV Mental. Adapt. foijKl feijkl ZijKl pijkl
None Poor PA 6 7.64 -0.59 277
None Poor NA 6 4.36 0.78 217
None Good PA 10 6.36 1.44 .075
None Good NA 0 3.64 -1.91 .028
Minor Poor PA 15 15.91 -0.23 410
Minor Poor NA 10 9.09 0.30 .382
Minor Good PA 22 18.46 0.83 .205
Minor Good NA 7 10.55 -1.09 137
Severe Poor PA 26 26.09 -0.02 493
Severe Poor NA 15 14.91 0.02 491
Severe Good PA 12 16.55 -1.11 132
Severe Good NA 14 9.46 1.48 .070

Note LR ;52(5, N = 143) = 15.39p = .008; z-test with Holland-Copenhaver procedyices
observed frequency; fe = expected frequency; PAsitiRely Adapted; NA = Negatively
Adapted.
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Chapter 8Discussion

In the current study, both variable-centered amdgn-centered data analytical
approaches were used to examine the relationshipa@IPV exposure, adrenocortical
attunement, affective attunement and children’salin problems. This is only the second
known study to examine the relationship betweeeraatrortical attunement and affective
attunement in an IPV-exposed population, and tisé $tudy to examine the contribution of both
types of attunement to the development of behgwiablems in IPV-exposed children. This
study also represents an important contributicthéditerature because of several improvements
it made upon the measurement of both attunementPAhd These include examination of the
contribution of prenatal IPV exposure to adrendcatattunement (rather than postnatal IPV
exposure alone), measurement of both the cogratigebehavioral aspects of affective
attunement, and assessment of affective attuneméme context of child distress, which is the
context in which affective attunement is thoughbé&omost important for children’s
internalization of emotion regulation skills.

Specifically, this study sought to examine fivee@sh questions regarding the nature of
adrenocortical and affective attunement in IPV-esqubmother-child dyads:

1. Is physiological dysregulation observed in IPV-ex@d mothers and children in
response to acute stress?

2. |s affective dysregulation observed in IPV-exposexthers and children in
response to acute stress?

3. How is IPV related to mother-child attunement batlhe affective and
physiological levels?
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4. lIs attunement in one system (affective, physiolalyimeaningfully associated
with attunement in the other?
5. How are physiological and affective attunementtesldo child outcomes in
terms of behavioral regulation (e.g., rates ofrimiéizing and externalizing
behavior problems)?
The following section will provide a brief summanf/the findings from the current study as they
pertain to each research question, as well ascast®n of the significance of these findings.
(1) Is physiological dysregulation observed in {EXposed mothers and children in
response to acute stresk?vas originally hypothesized that mothers anilidcén exposed to
greater levels of IPV would exhibit more dysregethaidrenocortical responses to acute stress,
as indicated by higher baseline, peak and recaxamysol levels in response to the lab stress
task (hypercortisolism). It was also expected swahe mothers exposed to IPV would exhibit a
different form of physiological dysregulation, hyqootisolism, as indicated by lower baseline,
peak and recovery cortisol levels in responseddah stress task. In order to test these
hypotheses, the relationship between IPV and adoetical reactivity for both mothers and
children was examined using three different analy®werall, the findings from regression
analyses, repeated measures ANOVAs and PCFAs oseslttthese hypotheses suggest there
was no evidence of altered adrenocortical funatigrais a result of IPV exposure in the current
sample.
These null findings are inconsistent with priore@sh findings regarding cortisol
reactivity and IPV-exposure, which has found evateof altered adrenocortical reactivity in
both violence-exposed women and children. For gt@nschechter and colleagues (2004)

found that IPV-exposed women exhibit lower basetiogisol and greater peak cortisol
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reactivity compared to non-exposed women in resptms lab-based stress paradigm. With
regard to IPV-exposed children, it was found thast exposed to greater IPV and other home
environment stressors exhibit higher baseline anet peak cortisol reactivity (Ellis, Essex &
Boyce, 2005). In another study it was found thedrdime, children exposed to IPV exhibit
increasingly higher peak cortisol levels as comgaoenon-exposed children (Hibel, Granger,
Blair & Cox, 2011).

The discrepancy between these previous findinggta findings of the current study
can be understood in several ways. First, it mathbease that IPV exposure is not
meaningfully related to changes in HPA-axis funaithg, suggesting that the findings from the
previous studies may represent spurious assocsabietween IPV exposure and altered
adrenocortical reactivity. There is some evidetocgupport this idea. For example, a recent
meta-analyses of adulthood trauma exposure and &{sAfunctioning (including basal cortisol,
diurnal cortisol, reactivity to dexamethasone/@atiiopin releasing hormone test, and reactivity
to a psychological challenge) suggested no sigmfidifferences in baseline cortisol levels
when comparing groups of non-traumatized individuahuma-exposed individuals without
PTSD, and trauma-exposed individuals with PTSD. (Klgassens, Giltay, Cuijpers, van Veen
& Zitman, 2012). Similarly, Meewisse, Reitsma,\d&es, Gersons and OlIf (2007) found no
differences in basal cortisol levels (diurnal caatvity) when comparing samples of trauma-
exposed adults with PTSD and controls without PT3Dhough these studies did not examine
IPV specifically, the adulthood traumas in theselss were, like IPV, all chronically occurring
(e.g., combat). The authors concluded that thatsesf the meta-analyses provide evidence that
adulthood trauma does not noticeably alter thetfaning of the HPA-axis (Klaassens et al.,

2012).
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Nonetheless, there is a great body of evidenadhaexposure in both women and
childrenis associated with HPA-axis alterations (e.g., Elaiegal., 2008; Griffin, Resick &
Yehuda, 2005; Inslicht, Marmar, Neylan, Metzler riHz al., 2006; Pico-Alfonso, Garcia-
Linares, Celda-Navarro, Herbert & Martinez, 200de&at et al., 2003). However, in most of
this research, the alterations in adrenocortigattioning did not manifest in altered reactivity to
acute stress, but rather in altered diurnal cdr(ssg., Inslicht et al., 2006; Pico-Alfonso, 2004;
Seedat et al., 2003). Thus, the lack of assoadigiween IPV and adrenocortical functioning in
the current study may be a result of the decissoexemine cortisol reactivity rather than diurnal
cortisol. The distinction between examining didrc@tisol and cortisol stress reactivity is an
important one, as these two measurements provifiatit types of information. Although it is
thought that both types of HPA-axis activity candbkected by exposure to chronic stress, the
shape of the diurnal curve (particularly the stexsgsrof the slope from waking to evening
cortisol) is thought to be an important markerisk for certain kinds physical health problems
(e.g. fatigue, breast cancer, cardiovascular deseahes and joint soreness; Conrad, Wilhelm,
Roth, Spiegel & Taylor, 2008; Lovell, Moss & Wethly2011; Nicolson, 2008) and mental
health problems such as major depressive dis¢edgr Dedovic, Engert, Duchesne, et al.,
2010) and psychosis (e.g., Collip, Nicolson, Laads, et al., 2011). Measuring cortisol
reactivity, however, can provide information abautindividual’s level of preparedness to
respond to stressful events (baseline cortisol)taen habituation or sensitization to recurring
stressful events (peak and recovery) (Nicolson820Given that the current study was
primarily interested in how dyadic processes sé&veelp children develop self-regulation in the
context of stressful events, it was more appropti@aimeasure cortisol reactivity. However,

future research could improve upon the currentyshydmeasuring both diurnal cortisol rhythm
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and cortisol reactivity in the dyads, in order tdetmine whether IPV is meaningfully related to
either form of HPA-axis alteration, and whether gibjogical attunement can be observed for
either type of adrenocortical activity.

Finally, the lack of association between IPV aondisol reactivity may be a result of the
specific procedures used to induce HPA-axis reggtiv the current study. For example,
although previous research using the beam-walkamgdigm has been shown to induce an
adrenocortical stress response in both women aifdfrex (Sethre-Hofstad, Stansbury & Rice,
2002), in the current study very few of the mothextkibited a stress response to the paradigm
(e.g., only 14% of women exhibited a significardramse in cortisol from the baseline to peak
sampling period). Furthermore, prior to their dhéin completing the beam task, 89% of the
women rated themselves as not nervous (a 1 ortReorating scale) and after the task, only 8%
of the women reported that watching their child ptete the beam walk was very or extremely
stressful (5 or 6 on the rating scale). Nearly d%tme children in the current study reported the
beam task as being “a lot hard” or “very hard” (@r® on the rating scale), and 34% showed a
significant increase in cortisol from baseline &ak sampling. This suggests that while children
found the beam walking task to be more stressan their mothers, the task was not particularly
stressful for either member of the dyads. Thidatte for a number of reasons. Research
indicates that in order for an event to be expeedras stressful, it must be novel, unpredictable,
and the individual must have low perceived contnr the situation (Mason, 1968; Rose,
1984), or have a social-evaluation component (Dgike & Kemeny, 2004). It is unclear how
many of the children had prior exposure to walkamga high beam, as this was not measured in
the study; however if this is a task children agaegally familiar with, the paradigm may not

have evoked a stress response for this reasonméibiers, knowing that they could stop the task
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at any point and that their child would be caughtdsearch assistant should he/she fall may
have decreased the sense of unpredictability amdded an increased sense of control during
the task, also buffering against a stress respofsally, using a stress paradigm that more
closely simulated IPV-exposure, or that was mol&imnal in nature, may have been more
successful in eliciting cortisol reactivity in tharrent study.

(2) Is affective dysregulation observed in IPV-expasethers and children in response
to acute stress3imilar to the original hypotheses about IPV adceaocortical dysregulation, it
was hypothesized that mothers and children exptmsgreater levels of IPV would exhibit more
dysregulated affective responses to acute stressdecated by higher self-report ratings of
emotional distress experienced as a result ofalhastress task. The findings from hierarchical
regression and repeated measures ANOVA indicatadhkre was no evidence of an
association between IPV exposure and affectiveedysgation in response to an acute stressor in
the current sample. As noted above, one reasahifonull finding is that the lab stress task
used in this study was not similar in nature tdRW¥ event. Had the current study utilized a
stress task more similar to IPV, more affectiverdgslation may have been observed in the
IPV-exposed dyads. For example, IPV-exposed iafaave been found to show more
emotional distress (e.g., freezing, hiding, es@pmfiance behavior, crying) in response to a
simulated adult conflict (e.g., telephone arguniettveen an experimenter and the infants’
mothers) than non-exposed infants in a previousysifi infant conflict sensitivity (DeJonghe,
Bogat, Levendosky, von Eye & Davidson, 2005). Aiddially, this study relied on self report of
distress in order to assess for emotional dysrégulahus the results may have been impacted

by reporter biases such as faking good. Obseatmgs of affective facial expressions and
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emotional behavior for both the mother and childldde a useful method for eliminating
reporter bias in future research.

(3) How is IPV related to mother-child attunement bathhe affective and physiological
levels?It was originally expected that IPV would be diffatially associated with physiological
attunement and affective attunement such thatgrédY exposure would be associated with
greater attuned physiological responses in thegjyad less affective attunement during the
reunion episode following the lab stress-task. Aiddally, in order to account for the
heterogeneity in the types of adrenocortical aliena associated with IPV exposure (e.g.,
hypocortisolism versus hypercortisolism), it wapested that most IPV dyads would be
adrenocortically attuned for exaggerated stregsoreses, while a smaller subset of dyads would
not be attuned for physiological stress reactiaitgll (these mothers and children would exhibit
different patterns of cortisol reactivity). Thesvdts of this third research question are discussed
in three separate subsections below: the firstritesg the specific relationship found between
IPV and physiological attunement based on a mosiaguwnly cortisol data, the next describing
the specific relationship between IPV and physimalgattunement using the full structural
equation model with all variables of interest, éimel last describing the specific relationship
between IPV and affective attunement.

(3a)How is IPV related to mother-child attunement a fhysiological level — Results
from structural equation modeling with cortisol dainly.In order to address the first hypothesis
regarding the nature of IPV and adrenocorticalreituent, a structural equation model replicated
from a prior study by Hibel and colleagues (2008swsed. This model was able to examine
both attunement of cortisol levels and attuneméth@ pattern of cortisol reactivity for the

sample as a whole. The model indicated that mstled children’s cortisol values were
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significantly correlated, or attuned, at baselioénmot attuned with regard to the overall pattern
of cortisol reactivity. This finding suggests timadthers and children are attuned in terms of
their anticipatory state, or their state of readmt® respond to an acute stressor; however, once
exposed to the stressor, the pattern of physicdbgesponsivity differed for mothers and
children.

This finding can be understood in different wajr example, the lack of attuned
response to acute stress found in this study magfleetive of the fact that most mothers did
not find the beam task to be stressful while mafyeir children did. The finding that mothers
and children are not attuned for pattern of re@gtimay therefore be understood as an artifact of
the type of stress paradigm used in the studys fiinding may also be understood as a function
of mothers’ and children’s ability to manage phimiocal arousal during the beam task. For
example, even though mothers and children wertogsespond similarly to the stress task as
indicated by their attuned baseline values, devetyal differences may have resulted in the
mothers and children responding differently totdmsk (e.g., mothers’ adrenocortical responses
may have had more time to become habituated asarechpo children; mothers may have more
sophisticated cognitive skills to help them peredive task as less stressful than their children).

The finding that mothers’ and children’s baseloetisol levels were significantly
correlated can also be understood as a functiomodtiers and their children being influenced by
aspects of the shared environment in which they/tibgether. For example, research from
parent-offspring studies indicates that the majarftvariance in evening cortisol for both
parents and children can be explained by sharedyfamvironment rather than by genetic
effects (e.g., Bartels et al., 2003; Schreibet.e806; Van Hulle et al., 2012). This is trueeav

after accounting for parental mental health, faradgioeconomic status, sex and age (Schreiber
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at al., 2003). Given the fact that IPV is an aspéshared family environment, it may be the
case that current IPV is contributing to the attlibaseline levels of cortisol observed in this
study. However this idea could not be directly ased using the Hibel structural equation model
due to limited sample size and the fact that threect study did not differentiate between current
and past IPV exposure. Additionally, other aspetthe shared family environment that could
also explain the correlation between mother anltl ddaseline cortisol values, such as
community violence, physical safety of the home, etere not measured in this study.

(3b)How is IPV related to attunement at the physiolabievel — results from the overall
structural equation model and PCFH. addition to replication of the Hibel model, the
relationship between IPV and adrenocortical attuier@nwas also assessed with several other
structural equation models using difference scbet@een mothers’ and children’s baseline,
peak and recovery cortisol values. When defingtiisiway using structural equation modeling,
adrenocortical attunement was a good constructstiting indicator loadings. However, in all
of the structural equation models where the constmas defined in this way, adrenocortical
attunement was not significantly predicted by IR®ntrary to study hypotheses.

Finally, in predictive configural frequency anat/dPV exposure was classified into
three categories (no IPV exposure versus minordosure versus severe IPV exposure), and
mothers and children were categorized based onhwh#tey exhibited a significant change (of
10% or more) from baseline to peak sampling anchfpeak to recovery. Consistent with the
findings of the structural equation models, the RE€Hid not produce any significant types or
antitypes, providing further evidence to suggestdtwas no association between IPV and

adrenocortical attunement in the current study.
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Given that IPV was not meaningfully associated wiidther or child cortisol values in
the earlier hierarchical regressions and repeatssares ANOVAs, the lack of association
between IPV and adrenocortical attunement in tHesfuctural equation models was not
unexpected. One explanation for the null findsthat the heterogeneity of adrenocortical
functioning in the mothers and children may havslvea out any meaningful associations
between IPV and adrenocortical attunement. HowthePCFAS, which can account for this
heterogeneity, also failed to show an associatewéen IPV and adrenocortical attunement,
suggesting that this result is not an artifacthef $tatistical approach used. Alternatively, tlok la
of association between IPV and adrenocortical atient in this study could also be the result
of any of the methodological issues discussedezaiticluding the use of cortisol reactivity
rather than diurnal cortisol and the nature ofstness paradigm used to elicit a cortisol response
in the dyads. Finally, the findings of the curretitdy may simply suggest that IPV does not
exert an influence on adrenocortical functioningittter the individual level or the dyadic level.

(3c) How is IPV related to attunement at the affectevel?Structural equation modeling
was also used to examine the association betwaéan@ affective attunement. The results
indicated that greater IPV predicted less affecitanement, consistent with the study
hypotheses. This finding is also consistent wigwvus research. For example, Casanueva and
colleagues (2008) found that mothers who were atlgrexperiencing IPV were less
emotionally responsive to their children duringaarte observation compared to mothers who
had an IPV history but were no longer exposed.ebhewosky et al. (2006) found that mothers
exposed to IPV had difficulty responding in a waand sensitive manner to their infants, and

were also more likely to act with hostility or bisehgaged from their children than non-exposed
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women. A meta-analytic review by Krishnakumar &dBier (2000) indicated that higher levels
of marital conflict were related to less materraaistivity, as well.

One way IPV may affect attunement is by undermimmaihers’ perceptions of
themselves as caregivers resulting in an abdicatidine mothering role (Solomon & George,
2008). The psychological plasticity that occur@agoman enters motherhood allows for her to
create a new schema of the self as a mother, isugdime plasticity also makes her susceptible to
the influence of other relational experiences dythis time, as well. Because it is a relational
experience, IPV can significantly and negativelgialhe woman’s experience of herself as
effective, agentic and worthwhile in relationshipihis undermining of the self may carry over
to the woman’s sense of self as caregiver for hidd.c As a result the woman may disengage
from her child, develop distorted interpretatiofi$er child’s affective cues, or become
emotionally dysregulated by her child’s own emagibdistress. Alternatively, children exposed
to IPV may contribute to difficulties with attunenteas a result of the impact of IPV on their
emotional security. 1PV may lead a child to feélt his mother will not be physically or
emotionally available to protect him when facedwtfireat, thus he may camouflage or distort
his emotional bids, making it difficult for mothetis engage in attunement effectively (Davies &
Wotiach, 2008). Finally, it is possible that IP¥pacts attunement through a “spillover effect”,
where the negative affect and hostility arisingriri’V interactions spill over and come to
influence the quality of mother-child interactiofisasterbrooks & Emde, 1988). However, the
current study did not explicitly measure any ofseaenechanisms, thus this remains an area for
further research. Additionally, in the currentdstulow ratings of affective attunement could
represent either a lack of engagement with thelgbily., mother’s lack of responsivity to the

child’s bids), or inadequate responding (e.g. ntfeeher’s response did not calm the child or
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even further dysregulated the child), thus it remainclear whether IPV is more predictive of
certain types of lapses in attunement than others.

(4) Is physiologicalattunement meaningfully associated with affecttnen@mentt was
originally hypothesized that greater adrenocortatalnement would be associated with less
affective attunement. It was also hypothesizetlddeenocortical attunement would partially
mediate the relationship between IPV and affeciittenement. The reasoning for this was that
in a low-risk context, physiological attunementietn a mother and child was thought to
enhance the mother’s ability to detect subtle eomotues in her child, thus allowing her to react
with more behaviorally attuned responses. Howardhe context of IPV, it was thought that
either the mother or the child, or both, would beeso emotionally aroused that physiological
attunement would serve only to dysregulate botludgambers, thus interfering with healthy
affective attunement. These hypotheses were bethd through structural equation modeling.

The results of the structural equation modelingenersupport of the first hypothesis,
indicating an inverse relationship where more adcertical attunement predicted less affective
attunement. However, the structural equation nsodiel not provide any evidence in support of
the mediation hypothesis, as there was no sigmificglationship between IPV and
adrenocortical attunement. With regard to th& finding, it is important to note that although
the difference in baseline cortisol, differencgeak cortisol, difference in recovery cortisol and
area under the curve all loaded as significantcetdirs in this structural equation model, it is
likely that the significant relationship betweeffeative and adrenocortical attunement was
driven primarily by the difference in baseline \adnle, as baseline was the only time mothers and
children were significantly attuned for cortisoVé (as indicated by the Hibel replication

model). Despite this, the finding that adrenocadtattunement inversely predicts affective
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attunement is important for understanding the matdiattunement in the mother-child dyad, and
is consistent with prior work on attunement. Foaraple, some research shows that when a
child expresses distress, the quality of matemsponding differs depending on whether the
mother experiences empathy for the child’s affecttate or if she experiences emotional
contagion (e.g., sharing of the child’s emotiortates). For example, work by Milner, Halsey
and Fultz (1995) indicates that some mothers are tieely to share in the same affective
experience as their infants, such that when theidien cried the mothers themselves reported
experiencing more distress, sadness and evenityoslihese same mothers also showed less
capacity for empathy across varying emotional stateheir children (happy, quiet, crying), as
characterized by poor perspective taking and legsa¢hic concern. Mothers who demonstrated
this increased contagion and decreased empathlydiorchildren were found to be at greater
risk for maltreating their children. Importantte results of this study suggest that 1) shared
emotional arousal is not the same as cognitive @mpahe ability to make appropriate
appraisals about other’s affect and, 2) sharediemadtarousal may be predictive of less
sensitive responding in mothers.

These findings are important because althoughlibeeastudy defined emotional
contagion as the sharing of an emotional statedsiviwo individuals, physiological attunement
is very similar in nature to emotional contagidemotional contagion is considered a multi-level
phenomenon, including not only the experience ofiglementary emotional states but also a
coordination of neurophysiological and autonomiov/oas system activity (Hatfield, Cacioppo
& Rapson, 1994). Similarly, empathic respondinghi& above study was defined as the capacity
for perspective taking and concern, similar todbestruct of mentalizing in the current study.

Thus, if physiological attunement is similar to dmpal contagion and affective attunement is
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similar to empathic responding, then it is appafeh the results of the Milner et al. study that
physiological attunement for distressing emotiory mméerfere with a mother’s capacity to
engage in affective attunement.

Furthermore, although this inverse relationshippeen physiological attunement and
affective attunement is inconsistent with othewpras studies (e.g., Ruttle, Serbin, Stack,
Schwartzman & Shirtcliff, 2011; Sethre-Hofstad ket 2002; van Bakel et al., 2008) which found
that in non-IPV exposed dyads, physiological atta@et is positively associated with
adrenocortical attunement, the discrepancies malydoeesult of methodological differences in
the measurement of the behavioral attunement \ariabor example, Sethre-Hofstad et al. and
van Bakel et al. measured maternal sensitivitynas@dicator of affective attunement without
taking into account the mentalizing aspect of ataant or the child’s contribution to affective
attunement. Conversely, in the current study &ffeattunement was measured as a two-
dimensional construct (with both cognitive and hatial components), and took into account
both mothers’ and children’s behavior in the rasinddditionally, all three previous studies
measured affective attunement during separateplegeer teaching tasks that were not stressful
in nature and were not temporally linked with tkress task. The current study, however,
measured affective attunement during the reuni@sodp occurring directly after the stress task.
This difference in type of paradigm used to asaéissiement is of particular importance, given
that Ruttle et al. (2011) found different assoociasi between adrenocortical attunement and
affective attunement depending on whether dyad=sdfadow-challenge or high-challenge
situation (there was a positive association dutimglow-challenge task, but not during the high-
challenge task). Thus, the different findings reigay the nature of the relationship between the

two types of attunement is likely the result ofngsa high-challenge task in the current study, as
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opposed to a low-challenge task like a play orhgagparadigm as was used in previous studies.
Both methodological choices yield important infotroa. However, given that IPV dyads live

in high-risk environments likely characterized bgdquent high-challenge situations, it is
particularly important to understand the assoamhietween adrenocortical and affective
attunement using high-challenge paradigms, ashisdstudy.

Additionally, adrenocortical attunement may shadifi@rent relationship with
attunement when the cognitive component of attumemsdaken into account along with
behavioral responding, as occurred in this studythough mentalizing, the cognitive
component of affective attunement, may not alwagsliot maternal behavioral responses
perfectly (e.g., a mother could accurately intergineir child’s affective state and still respond
insensitively), it is important to understand tloatibution of mentalizing to affective
attunement. This is particularly true becauseetli®some evidence suggesting that mentalizing
differentially influences the quality of an indiwidl’'s emotional responding depending on the
emotional valence of the situation (Fonagy, Bate&amyten, 2012). For example, research
shows low stress/threat and high stress/threaitgins activate different neural circuitry in the
brain, resulting in different types of emotionaspending (e.g., Keysers & Gazzola, 2007;
Mayes, 2006). Mild to moderately arousing situasiofor example, stimulate the prefrontal
cortex thus promoting executive functions suchlaarpng, working memory and anticipatory
responding (Lieberman, 2007). Under these circantss, “controlled” mentalizing is most
likely occur, allowing the individual to better le€t on his/her own emotions and the emotions
of others, and be more purposeful in their emotioesponding to others. Highly stressful or
emotionally arousing experiences, on the other himad to a shutting down of the prefrontal

cortex and activation of the posterior and subcalrreas of the brain, resulting in more
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automatic and reflexive responding (Lieberman, 2007hen this occurs, controlled

mentalizing is compromised, and automatic scherhastathers’ internal states dictate
behavioral responding. By examining mentalizing@®mponent of affective attunement under
the context of high stress (rather than in playjtexts), the current study may have captured a
different type of emotional phenomenon, thus expigj the inconsistency in findings between
this and previous studies.

(5) How are physiological and affective attunem@ntiack thereof) related to child
outcomes in terms of behavioral regulation (e.gtes of internalizing and externalizing
behavior problems)t this last set of hypotheses, it was expectetldiveer levels of affective
attunement would directly predict higher levelbild behavioral problems. It was also
hypothesized that greater IPV would predict mor&dbehavior problems and that affective
attunement would partially mediate the relationdbepveen IPV and child behavior problems.
Results indicated that greater IPV predicted grdabavior problems when using mothers’
report of child behavior; however this relationstig not remain significant when using
teachers’ report of child behavior. Affective atiment did not mediate the relationship
between IPV and mother-reported or teacher-repatiéd behavior problems.

The finding that IPV directly predicts increasedh&eor problems in children is
consistent with previous research (e.g., Ehreds&fohen, 2012; Malik, 2008; Onyskiw &
Hayduk, 2001; Sternberg et al., 2006). Howevex Jélck of association between IPV and child
behavior problems when using teacher report is p@ebed. This inconsistency may be
explained by the fact that in general, mother a&aaher report of problem behavior and
psychiatric symptoms for preschool-aged children$eto be poorly correlated, a finding which

has been documented repeatedly in previous resag:hKinard, 1998; Munkvold,
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Lundervold, Lie & Manger, 2009; Roskam, Stiéveniteunier, Van de Moortele, Kinoo &
Nassogne 2010; Strickland, Hopkins & Keenan, 2¥i&ro, Gagnon & Tremblay, 1991;
Youngstrom, Loeber & Stouthamer-Loeber, 2000).tll@more, this research indicates that
similar to the findings of the current study, teachconsistently report fewer internalizing and
externalizing problems compared to parents (Youogset al, 2000). For example, Strickland
et al. (2012) found that using a structured clihicterview, mothers reported 2.5 more
symptoms and clinical diagnoses of conduct disocaderoppositional defiant disorder for a
sample of 3-5 year old preschool children thanteathers, independent of child age and gender.
This rater disagreement may be the result of iddi@i level reporter characteristics, such
as the reporter’'s own psychopathology or stress [gfoungstrom et al., 2000), or familiarity
with child behavior. For example, mothers in therent study may have less knowledge about
and familiarity with child behavior compared to tieachers, thus they may be more likely to
over-pathologize developmentally normative behavioonversely, the Head Start sample used
in this study comes from a high-risk populationhambany of children exhibiting problem
behavior (Snell, Berlin, Voorhees, Stanton-Chap&atadden, 2012; Whittaker, Harden, See,
Meisch & Westbrook, 2011; Yoshikawa & Knitzer, 19%97us the teachers in the current study
may have become desensitized with regard to wiegt¢bnsider problem behavior, resulting in
underreporting of behavior problems. Cross-infarh@iscrepancies may also be the result of
children’s behavior differing between the schoal @aiwme contexts (e.g., Achenbach,
McConaughy & Howell, 1987; Strickland et al., 201For example, the school context may
place significantly more structure and behaviosmhdnds on children, helping to externally
regulate their behavior within the classroom sgtti€onversely, well-developed family

dynamics in the household environment may be mkeéylcontribute to child behavioral
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difficulties (e.g., coercive parent-child exchangel is likely that the differences in mother and
teacher responding in the current study are a auatibn of both individual and contextual
factors. Nonetheless, the results of the currematyshave important implications for our
understanding of child development in the contéXP¥. For example, perhaps for the current
sample, the teacher-child relationship or otheeetspof the classroom environment are acting as
a buffer against the detrimental effects of IPVcbildren’s social-emotional development.

The structural equation model using mother-regostanptoms of child behavior
problems indicated that attunement did not medreteassociation between IPV and behavior
problems. Predictive configural frequency analgsisfirmed this null finding. The finding that
attunement does not explain the association betW®émand child behavior problems can be
interpreted in several ways. First, it may be thettavior problems will arise in the context of
IPV despite the quality of mother-attunement beedehavior problems are the result of some
other mechanism, including the direct effects &f th children, or some other mediating
variable that was not measured in the current stlay example, there is evidence from
previous research that individual level factorgqaing to the child, such as how the child
makes appraisals about IPV (e.qg., if they engagelirblame) and temperament (e.g., easy vs.
difficult), as well as more distal factors, suchtlas quality of the neighborhood environment in
which the child lives, all affect the degree to @dhchildren express behavior problems in the
context of IPV (e.g., Fortin, Doucet & Damant, 20Martinez-Torteya, Bogat, von Eye &
Levendosky, 2009; Minze, McDonald, Rosentraub &rides, 2010; O’Campo, Caughy &
Nettles, 2010).

Secondly, affective attunement may buffer agaimstdevelopment of child behavior

problems in low-risk populations, but may not bewgh to outweigh the direct effects of IPV
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on children. For example, research indicatesithabn-IPV exposed populations, lack of
attunement can be important risk factor in the tgument of preschool-age children’s
externalizing problems (e.g., Ensor, Roman, HaHu#ghes, 2012), and increased levels of
attunement an can act as a buffer against the al@weint of externalizing behavior (e.g.,
Healey, Gopin, Grossman, Campbell & Halperin, 2Q41t1kenheimer, Olson, Hollenstein,
Sameroff & Winter, 2011).

Thirdly, there may be some other aspect of pargrhat better accounts for the
relationship between IPV and child behavior protdesther than attunement. For example,
research has indicated that other aspects of pagesuch as overall warmth, facilitation of
problem solving, encouragement of skill use, arelafharsh or inept discipline strategies
mediate the relationship between IPV exposure aid mternalizing problems (e.g., Gewirtz,
DeGarmo & Medhanie, 2011) and externalizing prolsiéeng., Huang, Wang & Warrener,
2010) even after accounting for maternal mentalthesymptoms. Thus, successful mother-
child attunement may be a corollary or byprodudbigh levels of warmth in the mother-child
relationship; however, it may not be the main aspéthe relationship that confers protection
against the effects of IPV.

A final explanation for this null finding is th#te pathway between IPV and attunement
is significant for other types of outcomes ratlnart for internalizing and externalizing behavior
problems. For example, while affective attunememiought to play a role in the development
of self-regulation, perhaps it is more relevantdepects of social-emotional development that
are more closely related to the attunement cortstsedf, such as mentalizing, theory of mind,
emotional recognition, and empathy in young chitdré&or example, research suggests that in

low-risk samples, mother-child attunement contiisub the development of prosocial behavior
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such as sharing and helping behavior in preschgeleaildren (e.g., Ensor, Spencer & Hughes,
2010; Lindsey, Cremeens & Caldera, 2010). Attungmeay be particularly important for the
development of prosocial behavior as opposed tblgno behaviors during the toddler and early
childhood years, as this is the developmental dasiben children begin to understand how
situations are linked to different emotions, aslhaslthe subjectivity of emotional experiences
(Harris, 1989; Harris, Johnson, Hutton, Andrews &oke, 1989). Research also indicates that
children exposed to IPV express greater deficith@se domains of social-emotional functioning
(e.g., Fantuzzo & Mohr, 1999; Katz, Hessler, & Asin@007). Thus future research should
examine the role of the IPV and affective attunehimethe development of children’s theory of
mind, empathy, and use of sharing and helping hiehavaddition to internalizing and
externalizing problems alone.

In sum, the current study sought to better undetsaissociations between IPV exposure,
adrenocortical attunement and affective attunensard,the contribution of such to the
development of children’s behavior problems. Bathspn-centered and variable-centered
analytic approaches were utilized. The personeredtanalysis (PCFASs) did not provide any
evidence of adrenocortical dysregulation, adrertaarattunement or associations between IPV
exposure, attunement and child behavior probleifmwyever, because none of the person
centered analysis yielded significant resultss iteiasonable to make generalizations from the
variable-centered analyses alone. The resultseo¥driable-centered analyses also indicated no
evidence of altered adrenocortical functioning anly limited evidence of adrenocortical
attunement in IPV-dyads. Specifically, IPV-exposeothers and children did not look attuned
for cortisol reactivity, but did exhibit attuneddsdine cortisol levels, suggesting that they share

similar states of readiness for responding to strd%is shared readiness to detect and respond
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to stress may be the result of shared environmenrftaénces, including but not limited to

current violence exposure. The study also foundezxe of an association between IPV and
affective attunement, as well as between adrengabsgttunement and affective attunement, but
no evidence to suggest that adrenocortical attunemediates the relationship between IPV and
affective attunement. Additionally, although mdi®&/ was found to predict less attunement and
greater child behavior problems, there was no exieédo suggest that attunement mediates the
relationship between IPV and child behavior proldenfihis may suggest that IPV and affective
attunement may influence other aspects of childtioning, such as the development of theory

of mind skills, rather than the development of habtraproblems.

8.1 Limitations and future research

As with any research, the current study hasmgaitions. As mentioned earlier, the
current study examined altered adrenocortical fonatg in the form of cortisol reactivity, but
did not examine diurnal cortisol rhythms. Simyadrenocortical attunement was only
measured in the form of attunement for reactiviggher than for attunement of diurnal cortisol.
Given that a number of studies have found evidefedtered diurnal cortisol in IPV-exposed
women and children (e.g., Inslicht et al., 200@0PAlfonso, 2004; Seedat et al., 2003), future
research should examine whether IPV- exposed dspulbit coordination in their daily cortisol
rhythms, and whether this has any impact on chidreehavioral functioning.

Another potential limitation in the current studythe definition of adrenocortical
attunement used. Although the current study ref#it efforts of measuring adrenocortical
attunement that have been used in previous researttiis topic, there are different ways to

define adrenocortical attunement that could alsodmsidered in future research. For example,
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the current study measured mother and child corissimultaneous sampling times; however
this approach only allows us to see if similar isoitlevels co-occur in the mother and children.
This approach does not allow us to test for depeeyer whether one dyad member’s cortisol
reactivity is influencing the other’s. Future et®to study adrenocortical attunement could
utilize a staggered collection of cortisol to exaenreciprocal influences of each dyad member
on the other. Collecting cortisol in this way abalso allow for the use of different statistical
modeling, for example use of actor-partner inteeshelence models, to test for adrenocortical
attunement. An additional consideration with reigao the measurement of attunement pertains
to the timing of the measurement of adrenocorattainement and affective attunement.
Specifically, because the first cortisol measurema@d the stress induction task were both
conducted before affective attunement was assessedyrrent study could only test for the
influence of adrenocortical attunement on affectittenement. The influence of affective
attunement on adrenocortical attunement could e@damined in the current study, nor could
the current study assess for the presence of mdutidnal, or reciprocal, relationship between
the two types of attunement.

The current study attempted to improve upon thénous for measuring affective
attunement used in past research by using in-vydgewational coding, and by measuring both
the mother’s responding and the child’s abilitys® her responding to self-regulate. The
current study also sought to improve upon previegsearch by taking into account both the
cognitive component of attunement (accurately mggthe child’s emotional state) and the
behavioral component of attunement (the sensitaity appropriateness of the mother’s
responding). Although these are an important sbamore fully capturing the affective

attunement construct, future research could befrefit the development of more standardized
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tools to measure affective attunement. In pariGuhe mentalizing variable in the current study
was calculated by asking mothers to rate theid&haffect during the beam task and then
calculating the difference between her rating dedchild’s self-rating of the beam task.
Although this is an innovative way to measure #agable, future research could also make use
of self-report measures of mentalizing in ordelnave multiple measurements of the construct.

The current study also improved upon previous rebday utilizing both person-
centered and variable-centered approaches. Howswee of the person-centered analyses
yielded significant results. One reason for teighat the current study may have been limited by
not including other variables that are known taddated to IPV, adrenocortical dysregulation
and child outcomes in the PCFAs. For example,ipuswesearch indicates that there are
different profiles of adrenocortical dysregulatiamserved in IPV-exposed populations that can
be differentiated by the presence or absence ofrfated PTSD symptoms (e.g. Griffin et al.,
2003; Miller et al., 2007; Schechter et al., 200A)though maternal PTSD did not emerge as a
significant covariate in this study, there may b@&enuanced relationships between the
variables of interest that may have emerged throhglperson-centered analyses had maternal
PTSD been included in the PCFAs. Additionally, preeson-centered analyses may have
yielded significant results if other variables sashchild age and child PTSD, which was not
measured in the current study, were included iIrPGEAs. The current study did not have
adequate power to conduct PCFAs with these additiariables included; however this would
be an important consideration in future reseangtliss examining the associations between IPV,
adrenocortical functioning, attunement and chiltcomes.

Finally, although the current study utilized a dalied stress paradigm from previous

research with pre-school aged children, the typstreks paradigm used in future research on
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adrenocortical and affective attunement in IPV-asqul dyads should be of important
consideration. In the current study, only soméhefchildren and even fewer of the mothers
responded to the beam walking task with a signticartisol response. While individual
variation in cortisol reactivity is expected, tlesults of this study suggest that when working
with such high-risk samples, a different type oéss$ task may need to be used to elicit a stress
response. Given the various stressors faced Isg tlagnilies, these mother-child dyads may
have a higher threshold for perceiving an evemsti@ssful, or for such mothers, seeing their
child play on an object high off the ground mayab@more commonplace event than it is for
mothers from low-risk environments. Furthermoigeg that IPV-exposed dyads live in high
risk environments where adrenocortical and affecittunement may be particularly important
for how children process and respond to witnesgiolgnt incidents, it will be important for
future studies to measure these variables usiegssparadigms that more closely simulate IPV

events.

8.2 Clinical and Research Implications

Despite the above mentioned limitations, the curs&undy yielded results that have
important implications for both future research &ordclinical practice. For example, the
finding that IPV is associated with less affectateinement between mother and child is an
important one. This result suggests that IPV doéact have deleterious effects on mothers’
ability to metalize their children’s affective statand respond to such emotional states in a
sensitive way. Often when young children are dgged they communicate this in overt ways,
such as crying or engaging in proximity seekingpwidver, as children get older, they do not

always express every affective experience openky,caes of distress may become more subtle
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or even completely camouflaged. This may be eapigdrue for children who experience IPV,
as they may not trust in their mothers’ abilityéspond to their emotional needs sensitively,
particularly if she is the perpetrator of violenoghe home, or if she has abdicated the role of
caregiver in response to violence from a male gartirhis finding may suggest that an
important point of entry for intervention with methchild dyads experiencing IPV may be
around affective attunement. For example, futlirecal interventions may be focused on
helping enhance IPV-exposed children’s comfort etpression of affective needs, and/or
increasing mothers’ ability to read and responsiuch affect cues. Interventions such as these
may not necessarily decrease the likelihood thdtdRposed children will develop internalizing
or externalizing problems; however they may be uldef improving these children’s capacity
for theory of mind and other important pro-socialls, leading to improved social functioning
and greater social support.

Another result from the current study with poteintianical implications is the finding
that mothers and children had correlated basebnisol levels, suggesting that states of
readiness for detecting and responding to threaslaared within the dyad. Although it is not
clear why mothers and children are attuned for lbas#isol, previous research suggests that this
similarity is likely the result of shared environmeénfluences. Additionally, the finding that
increased adrenocortical attunement is detrimeatsiiccessful affective attunement has
important implications when taken into account wita finding of correlated basal cortisol in
the dyads. If mothers and children are indeed peing a shared anticipatory response, this
may make it difficult for both members of the dyadsise one another for comfort in times of
distress or threat. Thus, helping the mother daice her anticipatory state through use of self-

soothing or cognitive techniques may help reducechidd’s state of readiness to react, and also
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help the mother herself to act as a more effectwece of comfort and support when the dyad
faces a stressor together.

There are also important research implications frieisistudy. For example, the results
of the structural equation modeling suggest thigictif/e attunement is a construct with multiple
dimensions, including both cognitive and behaviasgects. Future research on affective
attunement or similar constructs would benefit fne@asuring both dimensions of the construct
and understanding how one influences the other.ekample, it will be important to understand
whether mentalizing is necessary and/or sufficienappropriate maternal responding to occur.
It will also be important to understand if there aome mothers who may be able to accurately
mentalize their children’s emotional state butl stive difficulty generating a sensitive
behavioral response for their children.

The current study also found that children’s bebiaid different across contexts, for
example the home and the school. This suggestswtien studying the role of dyadic processes
such as attunement in future research, it willlpartant to clarify whether or not these
processes influence children’s emotional develograeross contexts. For example, in the
home environment, affective attunement may be goortant risk factor for or buffer against the
development of child problems; however these imfags may not generalize over to other
environments outside the home. Additionally, iyé$ to be understood if attunement with other
care-givers in contexts outside of the home cam at$ as risk or protective factors in children’s
development.

In summary, despite its limitations, the currenty represents a significant contribution
to the literature on the role of dyadic processdabe social-emotional development of IPV-

exposed children. Although previous research kameed the relationship between
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adrenocortical and affective attunement, this iy t¢me second known study to examine the
relationship between these two types of attunenmesut IPV-exposed population. Furthermore,
while the previous studies of attunement in lovk-dyads found that greater adrenocortical
attunement enhances affective attunement, therdgustedy suggests that in high-risk
populations adrenocortical attunement may not eahfe same benefit. Additionally, this is the
first known study to examine whether adrenocortecal affective attunement contribute to the
development of behavior problems in children graywp in the context of IPV. Although
affective attunement did not mediate the associdigiween IPV and children’s internalizing
and externalizing problems, IPV predicted poorédaive attunement, which may contribute to
other aspects of children’s emotional develop smpathy and theory of mind skills. Although
further research is needed to better understancotmglex relationships between 1PV,
attunement and children’s outcomes, the curretystepresents an early step in elucidating the
nature of these relationships. Finally, the curstndy suggests that intervention strategies for
high-risk and IPV-exposed populations should tangethers and children not only at the

individual level, but at the dyadic level, as well.
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APPENDIX A — Recruitment Flier

Figure 9.1

Recruitment Flier

The Healthy Moms - Healthy Kids Study!

Do you have a child
who is 3-5 years old?

PARTICIPATE IN A STUDY
ABOUT MOTHER-CHILD
RELATIONSHIPS!

We need women to take part in a research interview about stress,
parenting, the mother-child relationship, and cdiggdelopment.

e Interview takes place at Michigan State University and will last approximately 90
minutes.

e You must be the biological mother of your child, be between 18 — 36 years old,
and you and your child must be in good health.

e You will be paid $75 in cash.

e Allinformation is kept completely confidential.

3k 3k 3k 3k 3k 3k 3k >k 3k 3k sk 3k %k 3k >k ok 3k 3k 3k 3k 5k >k 3k >k 3k 3k 3k 3k >k 3k >k 3k 5k >k 3k %k 5k >k >k 3%k >k 5k %k 3k 3k %k 5k %k 3k %k %k *k %k k

If you are interested or would like more information,
please call (517) 432 - 1447

Faculty Supervisor:
Dr. Alytia Levendosky
Rm. 46 Psychology Bldg

East Lansing, M| 48824
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APPENDIX B — Intake Screen Form

Healthy Moms — Healthy Kids
Telephone Screening Protocol

“Thank you for your interest in the Healthy Moms — Healthy Kids Study! Before we begin, we
need to tell you about the study and your rights as a potential research participant.

This research study is about stress, parenting, the mother-child relationship, and child
development. If you are eligible, the information you provide will be used as part of this study.
The information you provide during this brief screening, regardless of your eligibility, will be
stored in a locked file cabinet in the Healthy Moms - Healthy Kids Study office. If you decide at
any point now or in the future that you would like us to destroy and not use your information, we
will do so. The possible risks of participating in this study are small and include possible
discomfort from discussing sensitive topics. Do you have any questions or concerns about this?”

“Okay, I'd like to find out a little information from you to see if you are eligible to participate in the
study. Are you able to answer a few questions right now? (Wait for participant to say yes or no.
If no, thank the participant for calling and ask her to call back at a more convenient time.) The
guestions are about your age, education, income, and racial background as well as your
experiences with your romantic partner, including types of conflict that you may have
experienced. It should only take about 15 minutes. You can choose not to answer any of the
guestions or you can choose to end the telephone conversation whenever you want. Even after
you answer all the questions, you can still choose to participate or not in the study. Any of these
decisions will not affect your relationship with any agencies or Michigan State University. Do you
have any questions?”

“If you have any questions as we go along, please ask me. If at any time you have concerns or
guestions about this study please contact Dr. Alytia Levendosky at (517) 432-1447. If you have
guestions or concerns about your role and rights as a research participant, would like to obtain
information or offer input, or would like to register a complaint about this study you may
anonymously contact the Michigan State University’s Human Research Protection Program at
517-355-2180.”

“Finally, there are no right or wrong answers to these questions. We want women in our study
who have lots of different life experiences.”

Demographics & Identifying Information
“Please spell your first and last name for me”

Name :

Phonetic spelling/pronunciation key:

“What is your birth date?” (mm/dd/yyyy)

“How old are you right now?” Age: - If younger than 18 or older than 34
years discontinue interview
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Interviewer completes (circle one): 18-21 22-25 26-29 30-34

“What is your racial or ethnic group?” (Read options and circle one)
1 = Native American
2 = Asian American/Pacific Islander
3 = Black, African American
4 = Latino, Hispanic, Chicano
5 = Multiracial (multiracial means having parents of different races)
6 = Caucasian, White

Interviewer completes (circle one): White Non-white
“Please spell your child’'s name”

Name:

Phonetic spelling/pronunciation:

“What is your child’s gender™? Male Female

“What is your child’s birth date?” (mm/dd/yyyy)

“How old is your child right now?”

Age: - If younger than 3 years OR older than 5 years,
discontinue

“What is your child’s racial or ethnic group?” (Read options and circle one)
1 = Native American
2 = Asian American/Pacific Islander
3 = Black, African American
4 = Latino, Hispanic, Chicano
5 = Multiracial (multiracial means having parents of different races)
6 = Caucasian, White

“Let me go ahead and get some contact information from you, in case we need to get in touch
with you or get disconnected from you during the intake screening process.”

Contact information

Address:

Street number and name and apartment #

City, State, ZIP
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Telephone #: h/c/w, h/c/w (Always
get a second telephone number. If the mother does not have a second personal number, ask
her for the number of a friend or family member that she would feel comfortable with us
contacting to get in touch with her.)

1. Is it OK to contact you on the phone numbers you have provided? YES NO

If NO, is this because you think it may be hard to reach you directly?
OR because you would rather not to have people in your household know about your
participation in our study? (check only one option)

2. When we call, do you have any preferences for any of the following? (read a through d and
check all that apply)

a) block caller ID when calling
b) do not leave a message on answering machine
c) only call during the day; indicate specific preferred times:

d) only call during the evening; indicate specific preferred times:

e) no preference

Do you have an email address?

If YES, Is it OK to contact you at the e-mail address you have provided? YES NO
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INTERVIEWER, please transfer ID number here from pr evious pages = ID #:

Date:
Sensitive Information — TO BE STORED SEPARATELY!
1. “What Head Start location does your child attend?”
Head Start School: —>if child does not attend a

Head Start
school, discontinue the intake®

2. “Is English your first language?” YES NO
If NO, “Can you read and understand English?” YES NO = If NO, discontinue
3. “Are you the biological mother of this child?” YES NO -> if NO, discontinue

4. “Inthe past year, have you always lived with your child?” YES NO =2 if NO,
discontinue

5. “Was your child born premature?” YES NO
If YES, how many weeks premature? =2 If below 37 weeks, discontinue

6. “Does your child have any of the following:” -2 If child has any of these, discontinue

Birth defects? Describe:

Serious medical conditions? Describe:

Significant developmental delays? Describe:

7. “Do you have legal custody of your child?” YES NO - If NO, discontinue

! Anytime the interviewer discontinues the interview, s/he says “Thank you for calling us today.
Unfortunately you are not eligible for our study. We have specific requirements in terms of
(age/health status/relationship status) because we are looking at stress hormones and the
effects of experiencing life stress on those hormones. We really appreciate the time you took
calling our project and answering our questions! Thank you so much!”
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8. “Are you currently breastfeeding any infants or young children?” YES NO

If YES, “if you are eligible to participate, would you be willing to not breastfeed for
2 hours prior to the in person interview?”  YES NO = If NO, discontinue

9. “Are you currently pregnant?” YES NO - If YES, discontinue

10. “Do you currently have any of the following health problems?” (read list) 2> If YES,

discontinue

Cushings YES NO
Addisons Disease YES NO
Cancer YES NO

11. “Are you currently receiving cancer treatment?” YES NO - If YES discontinue

“Now I'd like to ask you some yes/no questions about your relationships with any romantic
partners you may have had during your child’s entire lifetime. Note that this also includes
partners who may not be your child’s biological father. Are you by yourself or, if not, are you
able to answer these questions at this time?” (Wait for participant to say yes or no. If no, ask
the participant to call back at a more convenient time.)

Domestic Violence Screening
CTS Postnatal

“No matter how well a couple gets along, there are times when they disagree on major
decisions, get annoyed about something the other person does, or just have spats or fights
because they're in a bad mood, they are tired, or for some other reason. They also use many
different ways of trying to settle their differences. I'm going to read the same list of some things
that you and any of your partners might have done when you had a dispute. Think about each
one of the items on the list as | read them to you. At the end, I will ask you if any of these things
have happened to you with ANY of your romantic partners since your child’s birth.”

5. Threatened to hit or throw something at you
6. Threw or smashed or hit or kicked something
7. Threw something at you

8. Pushed, grabbed, or shoved you

9. Slapped you

10. Kicked, bit, or hit you with a fist

11. Hit or tried to hit you with something

12. Beat you up

13. Threatened you with a knife or gun

14. Used a knife or gun on you

Did any of these things happened to you since your child’s birth? YES NO

If NO, did anything else happen that | did not list here since your child’s birth?
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Describe:

“Thank you for sharing this information with us. The study manager will go over your information
and a scheduler will call you back within the next week or so to let you know if you are eligible
for our study.”

“Let me tell you something about the bigger research study. This research study is about
stress, parenting, the mother-child relationship, and child cognitive, social and emotional
development. One of the stressors we will ask you about is domestic violence. We hope to
learn about the strengths that you bring to your situation, your feelings and perceptions of your
child, and your child’s behaviors both at home and at school. We hope to use this information to
help plan better programs for families experiencing domestic violence. If you decide to take part
in the study, you and your child will come to the campus of Michigan State University to
participate. We will ask you questions about how you have been feeling recently, events that
have happened to you including during your pregnancy, your feelings about your child, and the
health and behavior of your child. We will also be asking you for 3 saliva samples (drool) from
you and your child during the interview. This just involves spitting in a tube. Spitting in the tubes
is easy to do, and it is not painful or dangerous. We use the saliva to measure the levels of a
stress hormone (cortisol). After we measure the cortisol, we will destroy the samples
immediately. We will not run any other biological tests on these samples. One of these saliva
samples will be taken after your child engages in a challenging task. For this we will have your
child walk across a balance beam. This activity is safe and voluntary. We will also ask your child
to engage in a series of fun, interactive assessments to learn how children think. Your child can
take a break and visit with you at any time.

The entire interview will take about 2 hours to complete. You will be paid $75 at the end of this
interview to thank you for your participation.

“Do you have any questions?”
“Would you like to participate?” YES NO

If YES 2 “Let me go ahead and schedule you for an interview. All of our interviews start
at either 4 or 6:30 pm. Which day would work best for you?”

“We offer care for one additional child on some interviews, will you need to bring another child to
your interview?” YES NO

If YES: How many children and how old are them?

“We provide parking during the interview, will you be driving to our project office?”
YES NO

If YES: What is the model and color of the car you will be driving? A research assistant
will be waiting for you by the parking lot, and this information will help her recognize you.

There are a few things we need you to avoid before your interview (Read list of things to avoid).
We'll provide a snack and water for your child, but he/she will not be able to eat during about the
first hour to the interview. Feel free to bring other food/drinks or sippy cup if s/lhe needs one.
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APPENDIX C - Consent Forms

Healthy Moms — Healthy Kids
Mother's Consent Form

Thank you for your participation in The Healthy Moms — Healthy Kids Study! We
appreciate your time and the effort you made to come in today. This research study is about
stress, parenting, the mother-child relationship, and child development. One of the
stressors we will ask you about is domestic violence. We hope to learn about the strengths
that you bring to your situation, your feelings and views of your child, and your child’s
behaviors both at home and at school. We hope to use this information to help plan better
programs for families experiencing domestic violence. Participation in all or part of this
study is completely voluntary. You can choose not to answer any questions/questionnaires,
or discontinue your participation at any time. If you choose to stop the interview you will still
receive full payment for your participation.

What will I do as part of the research study today?

If you decide to take part in the study, you will be asked questions about romantic
relationships and conflict you may have had in those relationships, events that have
happened to you recently, your feelings about your child, your parenting style, and your
child’s behaviors at home. We will also be asking your permission to have your child’s Head
Start teacher fill out 2 brief questionnaires about your child’s behavior at school (see the
separate form “Mother’s Permission for Teacher”). Additionally, we will ask you for 4 saliva
samples (drool) from you and 4 from your child during the interview. This involves spitting
in a tube—it is very easy to do and it is not painful or dangerous in any way. We will show
you how to do this. Three of these saliva samples will be taken after your child does a mild
stress task. For this your child will be asked to walk across a balance beam, with soft
padding underneath it. You will be able to watch your child during this task but will not be
able to help them walk across the beam. A research assistant will be there in case your
child needs help with the task. The task is safe as the research assistant will nearby in case
your child begins to fall and because there is ample padding underneath the beam.
Additionally, the beam is wide enough for most children to walk across without trouble.
However, you or your child can stop the task at any time if either of you feel uncomfortable.

How long will this interview last today?

The interview lasts approximately 90 minutes. You and your child may take breaks at
any time. If you child finishes their portion of the interview early, we have lots of fun games
and puzzles for them to play while you complete your interview.

How will you protect my confidentiality?

» Question: Will my information/answers be shared with anyone at Head Start?

» Answer: While Head Start is helping the Healthy Moms — Healthy Kids Study find
families to participate in our research, none of the information you share during the
research interview will be given to any person at Head Start. This includes information you
share with us about yourself, your family and your child.

> Question: Who will get to see the results of my child’s questionnaires?
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» Answer: To protect your child’s confidentiality, we will not be sharing their answers
from the interview with you, or anyone at Head Start, with 3 exceptions: 1) If your child tells
us they are being hurt, 2) If your child tells us they are going to hurt someone else, or 3) If
your child tells us they are hurting or plan to hurt themselves. In any of these instances we
would let you know.

Also, while we will be asking you for permission to have your child’s teacher fill out
behavior rating forms, personally identifiable information will not be shared with you, your
child’s teacher or anyone else at Head Start. Your child’s teacher will not be interviewed for
the study — they will only be answering questions on a paper-and-pencil questionnaire about
your child’s behavior at school. When the study is done, we will summarize information from
all study participants and will not report information about individuals. This anonymous
summarized information will be presented to Head Start so that they can provide better
services to families.

» Question: How else will you keep my information/answers confidential?

> Answer: All information will be kept strictly confidential to the fullest level according
to law. When you signed up for the study during the intake interview, we put your name,
child’s name, basic demographic information and contact information on a piece of paper
along with a unique identification number. This paper is stored under lock and key and is
kept separate from all other sensitive information you provided us during the intake
screening interview. It will also be kept separate from the information you will provide today.
Following the intake interview, this information can only be accessed by the project
investigators and research assistants responsible for scheduling interviews. Your name,
unique identification number, and contact information is also stored in a digital file that is
password protected and stored in a locked office on a computer that is not connected to the
internet. Only the project investigators and the research assistants who schedule visits have
access to this digital file.

> All of the questionnaires you fill out today will have your identification number on
them, so the information you provide today cannot be easily linked with your identity. Your
full name will not be on any questionnaires or pieces of paper with your answers to our
interview questions. All of the information you provide us today will be kept in locked file
cabinets in a locked office at Michigan State University. All saliva samples will have the
same identification number and they will be stored in a locked freezer and destroyed after
analysis. Your identity will not be revealed in any reports written about this study. We will
summarize information from all study participants and will not report information about
individuals. The only exception is in the case of child abuse. If you indicate that child
abuse is occurring or has occurred in your household, we must make a report to Protective
Services. If a report to Protective Services is required, Head Start will not be told about this.

Why do you need saliva samples?

We use the saliva to measure levels of a stress hormone in the body called cortisol.
After we test the levels of cortisol, we will destroy the samples right away. We will not run
any other tests on these samples.

Are there any risks or direct benefits of participating for me and my child?
While you may not directly benefit from your participation in this study, your
participation will help us to better understanding of the effects of domestic violence on

185



women and young children. You may experience some benefits in telling your history and
having someone who can help you find resources.

The possible risks of participating in this study are small and include possible upset
or discomfort from discussing topics such as domestic violence. We will provide a list of
resources for counseling and other services at the end of the interview.

Can | or my child stop participating if we want?

Yes, absolutely. You can participate in all parts of the study or just some parts. For
example, you may want to answer the questions but you may not want your child to do the
mild stress task. You have the right to withdraw from this study at any point during the
interview with no penalty or negative costs, receiving full payment for your participation.
Your decision about whether to participate or not will not affect your relationship with Head
Start, Michigan State University, or any other agencies.

Will you videotape any parts of this interview?

We would like to videotape mild stress task that the research assistant will conduct
with you and your child. This videotape will be used to make sure that the interviewer is
conducting the task properly. The videotape may be coded by trained research assistants
for your child’'s response to the task at the end of the study. The videotape will not have
your or your child’s name on it; an identification number will be put on it. We will keep this
videotape in a locked file cabinet in a locked office at Michigan State University. When we
are finished with all interviews and analysis using these data, we will destroy the videotapes
(after approximately 24 months).

Videotaping of the mild stress task is completely voluntary. If you do not want to be
videotaped, you can still do all of the parts of the interview and will not be penalized in any
way. You and your child will receive the full payment for this interview, regardless of your
decision about videotaping.

Who will have access to the videotape?

Only two groups of people will see the videotapes: the Healthy Moms — Healthy Kids
study staff and, in the case of a research audit, the Michigan State University Institutional
Review Board staff.

What if | have guestions now or later?

If you have any questions now, please feel free to ask us at any time. If at any time
you have concerns or questions about this study, such as scientific issues, how to do any
part of it, or to report an injury, please contact Dr. Alytia Levendosky at (517) 432-1447.

If you:
» have questions or concerns about your role and rights as a research
participant
» would like to obtain information or offer input
» would like to register a complaint about this study

you may anonymously contact the Michigan State University’s Human Research Protection
Program at 517-355-2180, Fax 517-432-4503, or e-mail irb@msu.edu or regular mail at 202
Olds Hall, MSU, East Lansing, M| 48824.
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I have read this form and voluntarily agree that my child and | will participate in this research
study.

Signature of Participant Print Name Date

I have read this form and voluntarily agree to have the mild stress task videotaped for
training and reliability purposes.

Signature of Participant Print Name Date

Signature of Witness Print Name Date

Alytia Levendosky, Ph.D.
107C Psychology Building
Michigan State University
Department of Psychology
East Lansing, MI 48824
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Healthy Moms - Healthy Kids
Child Assent Form

“If it's okay with you today, we will ask you to stame fun activities, like playing games,
solving puzzles, and gym activities. We want tmledout kids like you! For some of these
things we are going to use a camera to videotape Mwst kids think this stuff is really fun! If
you don’t want to do any of the activities it isspkNo one will be mad or upset. Just tell me. We
will take lots of breaks and if you want to seerymom at any time, you can. When we are
finished | have a gift for you so say “thank yooft helping us to learn about kids.”

Does this sound okay to you — do you want to dathgities today? Yes or no?

(Interviewer circle one based on child’s verkedponse): YES NO
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Healthy Moms — Healthy Kids Study
Mother’'s Permission Form for Teacher

We would like your permission to have your child’s teacher answer some questions about
his /her observations of your child’s behavior, feelings, and academic performance. Your
child’s teacher will be told that you are participating in a study of child development by
Michigan State University, but nothing else about the study. No information that you give us
will be shared with the child’s teacher. If you agree to let us contact your child’'s teacher,
please complete the release form below.

As a parent of, , | give my permission for my child’s teacher,
Name of Child

, to answer questions about my child’s behavior, feelings,

Name of Teacher

and academic performance for a study of child development that | am participating in at
Michigan State University.

Parent Name (Print)

Parent Signature

Date
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Healthy Moms — Healthy Kids Study
Teacher Consent Form

Dear Teacher:

The parent or guardian of your student has provided
consented for us to contact you as part of their participation in the Healthy Moms — Healthy
Kids Study. This research study is about the child cognitive, social and emotional
development. We hope to use the information you share to help plan better strategies and
interventions for parents and for teachers who work with young children. We are asking
that you complete 2 questionnaires regarding this student’s emotions, behavior, and
academic performance. The questionnaires should take approximately 20-30 minutes to
complete, and you will be paid $10 to thank you for your time. We would like to thank you in
advance for your willingness to participate, and for the time and effort you are taking to help
us. Your participation in this study is completely voluntary. We will provide you with a copy
of the release of information from the student’s mother.

How will you protect my confidentiality?

All information that you give us will be kept strictly confidential among the project staff.
None of the information you provide will be shared with the student, his/her parent, or
anyone else at Head Start. Neither your name nor the student’s name will appear on any
guestionnaires. An identification number will be put on them instead. Everything you give
us today will be kept in locked file cabinets in a locked office on the campus of Michigan
State University. Your identity will not be revealed in any reports written about this study.
When the study is completed, we will summarize information from all study participants and
will not report information about individuals. This anonymous summarized information will
be presented to Head Start so that they can provide better services to families.

Your privacy will be protected to the maximum extent allowable by law. The only exception
to full confidentiality is in the case of ongoing child abuse or neglect. If you indicate that
child abuse or neglect may be occurring in the child’s household, we are required to make a
report to Child Protective Services.

How will you protect the confidentiality of the student for whom | completing these
guestionnaires?

As part of their participation in this study, families are ensured confidentiality of all
information shared regarding their child. This means that you will not have access to any of
the information shared by parents regarding their child during their interview. This also
means that the results of the questionnaires that you complete about the child will not be
shared with you, the child’s family, or anyone else at Head Start.

What if | do not want to answer all or part of the questionnaires?

You have the right to refuse to answer any questions at any point during the interview
without penalty or negative consequences. Your decision about whether to participate or
not will not affect your relationship with Head Start, Michigan State University, or any other
agencies or Michigan State University.

What if | have questions now or later?
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If at any time you have concerns or questions about this study, such as scientific
issues, how to do any part of it, or to report an injury, please contact Dr. Alytia Levendosky
at (517) 432-1447.

If you:
» have questions or concerns about your role and rights as a research
participant
» would like to obtain information or offer input
» would like to register a complaint about this study

you may anonymously contact the Michigan State University’'s Human Research Protection
Program at 517-355-2180, Fax 517-432-4503, or e-mail irb@msu.edu or regular mail at 202
Olds Hall, MSU, East Lansing, M| 48824.

I have read this form and voluntarily agree to participate in this research study.

Signature of Teacher Print Name Date

Signature of Research Staff Print Name Date

Alytia Levendosky, Ph.D.
107C Psychology Building
Michigan State University
Department of Psychology
East Lansing, Ml 48824
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APPENDIX D:
Measures

Demographics Questionnaire

Subject #

Date of Interview

Name of Interviewer

1. First name of child: (Interviewer: fill in from assignment
sheet prior to interview)

2. Confirm Child’s birthdate: / /

3. Are you currently pregnant?YES NO
4. How many biological children do you currently have?
5. How many people, including yourself, live in yowrusehold?
(If participant is living in a shelter, question refers to household composition

before moving into shelter.)

6. Choose the one that best describes your cunarital/relationship status (choose only one):
(1) single, never married

(2) married (a) For how long? (in months)
(3) separated (b) For how long? (in m®nth
(4) divorced (c) For how long? (in mohths
(5) widowed (d) For how long? (in months)

7. How would you describe your relationship statith the biological father of your child?
(Read all choices and circle one)

(2) 1'am still in a relationship with him/her.

(2) We have been together off and on and are milyriogether.

(3)We have been together off and on and are dlyneot together.

(4) 1 have not had a relationship with him/hercsithe child was born.

(5) Is deceased.

8. What is your current relationship with the fatlof your child? (Circle one)

1 = spouse

2 = ex-spouse

3 = partner/fiancé
4 = ex-partner
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5 = friend

6 = acquaintance
7 = stranger

8 = other  Please specify:

9. Is the child’s father involved with the child? YES NO
10. Does the child’s father live with the child? YES NO
11. Do you currently have custody of your child? YES NO
IF NO, go to question 15
1la. IF YES, isit full or joint? FULL JOINT
11b. IF JOINT, who do you share custody with?
(Give name and relationshighdd)
11c. IF JOINT, how many days per month does your child live with?
12. In the last year, have you always had custégpuar child? YES NO
IF NO, please give dates child was not in your custadiyiadicate who had custody at
that time. (Interviewer: if child is not currently in her custody, circle “present.”)
Dates Guardian of chillist role, for example, How many days per
“foster mother” or “adoptive mother.” month did/do you seg
Give relation to child if applicable; for your child?
example, “paternal grandmother,”
“maternal aunt.”)
/ to / (present)
/ to / (present)
/ to / (present)
13. In the past year, have you always lived witbrychild? YES NO
- 13.alF NO, how long did you live apart from your child?
From to
mo./yr. mo./yr.
From to
mo./yr. mo./yr.
14, What is your religious affiliation, if any?
15. What is your occupation status? Chose oneeofaffowing:

a. Unemployed
b. SSI Disability
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16.

17.

18.

19.

20.

c.
d.
e.

Full-time employee
Part-time employee
Contract worker / per diem

What is the highest level of education you haampleted? (Circle one)

Qooow

e.
f

Some High School

High School Diploma

GED

Some college, trade school (e.g., Cosmetoldgysing,
Technical/Vocational), or AA degree

BA/BS

Some grad school or graduate degree

Do you currently receive services from ... ?

Se@roo0Te

WIC YES NO
TANF (formerly AFDC) YES NO
Protective Services YES NO
Food Stamps YES NO
Medicaid YES NO
SSI (Disability) YES NO

FIA cash assistance/grant YES NO
Any child related programs (e.g., 0-3; Moth#fant Program; Head
Start)YES NO

Please list:

What is

your total family income per month if@stte)?

- Note: Must be a value over $0 — include aforms of income,
including, but not limited to, unemployment, disalility, child

s
Are you
(a)
(b)

upport, food stamps, Medicaid, etc. PROBE EXTENSIELY.
currently residing in a shelter fortbetd women?
YES NO/888

If YES, # days?

Have you ever stayed in a shelter for batter@aer?

(@)
(b)

YES NO/888

If YES, # days?

194



Health and Quality of Saliva Screen
“Because we'll be collecting saliva at this vidiheed to get some information about you and your
child’s current health. So next I'll ask questiaisout different kinds of things that might affebet
hormone levels in your saliva.”

1. Do you have any current dental problems? kample, cuts or sores in mouth, bleeding gums durin
brushing, or untreated cavities? YES NO

2. Have you had your period in the last three imeht YES NO - [f NO, SKIP TO #5

3. Are you currently having your period? YES NO=- [f YES, SKIP TO #5

4. How many days ago did your period end? of days (DK=Don’'t Know)
5. Are you currently using contraceptives? YES NO

5a. Which kind?

6. In the last 2 days (48 hours), have you takgnoxer-the-counter medicines or prescription
medication (other than contraceptives)? YES NO=- [fNO, SKIP TO #8

7. “Please tell me the following about each presaiptinedication or over-the-counter medicine you
have taken in the last 2 days (48 hours). Pleaswtinclude contraceptives”

Medication Type/Drug What is this medication | Do you take this How long ago did you
Name for? (@ll that apply) medication last take this
1=mental health everyday or just medication{answer
2=allergy when needed? in hours AND minutes
3=inflammation l=everyday
4=pain relief 2=just when needeqd
5=other
A) hours AND
minutes
B) hours AND
minutes
03] hours AND
minutes
D) hours AND
minutes
E) hours AND
minutes
8. How many cigarettes did you smoke in the ladays (48 hours)? # of cigarettes
9. How many alcoholic drinks have you had in t&t P days (48 hours)? # of drinks
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10. Compared to others your age, would you say lealth in the last 2 days (48 hours) was:
1=Excellent
2=Very Good
3=Good
4=Fair
5=Poor

11. Has your child had any immunization shot(ghimithe past 3 days (72 hoursyYES NO
=2 If NO, SKIP TO #12

11la. How many days ago did he/she receive thetkastis, the most recent shot?
1 = Today
2 = Yesterday
3 = Day before yesterday

4 = 3 days ago
11b. What time of day did your child receive thstl(most recent) immunization?
(0:00-24:00)

12. In the last 2 days (48 hours) did your chalkkt any over-the-counter or prescription medication
(including aspirin, Tylenol, Pediacare)? YES NO- If NO, SKIP TO #13

13. “Please tell me the following about each piigsion medication or over-the-counter medicine that
your child has taken in the last 2 days (48 hours)”

Medication Type/Drug What is this medication | Does the child take | How long ago did the
Name for? (@ll that apply) this medication child last take this
1=mental health everyday or just medication(answer in
2=allergy when needed? hours AND minutes)
3=inflammation 1l=everyday
4=pain relief 2=just when needed
5=other
A) hours AND
minutes
B) hours AND
minutes
(03] hours AND
minutes
D) hours AND
minutes
E) hours AND
minutes
F) hours AND
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minutes

hours AND

G)
minutes

17. Compared to other babies his/her age, wouldsgy his/her health in the last 2 days (48 howves)
1=Excellent
2=Very Good
3=Good
4=Fair
5=Poor
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Saliva Collection Screening For Mother

“l also need to get some information about diffetkimgs such as eating, sleeping, mood, and
body temperature that might affect the level oihames that appear in your saliva. The first
thing I'd like to do is take your temperature, ahén ask a few questions.”

INTERVIEWER: OBTAIN TEMPERATURE READING AND OTHERNFORMATION FOR
WOMAN AND THEN FOR THE BABY.

1. Woman temperature: (IF above 101, obtain second reading to make surs i
accurate. IF > 101> reschedule)

2. How many hours ago did you last eat/drink somgtbther than water?
(Record in hours AND minutes)
# of hours AND # of minutes DK=Don’t Know

3. How many hours ago did you last lie down to g&@&ecord in hours AND minutes)
# of hours AND # of minutes DK=Don’t Know

4. How long did you sleegRecord in hours AND minutes)
# of hours AND # of minutes

5. How would you describe this day as compareathiers? Was it any more stressful?
1=Much more
2=Slightly more
3=No different
4=Slightly less
5=Much less

6. How would you describe your mood today? Anyedént than usual?
1=Much worse
2=Slightly worse
3=No different
4=Slightly better
5=Much better
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Saliva Collection Screening For Child

“Next, | need to get your child’s temperature arska few questions.”

1. Child’s RIGHT temple temperature: (If above 101, obtain reading from LEFT
temple temperature, to make sure reading is accuratIF > 101 - reschedulg

2. How many hours ago did your child last eat/dsoknething other than water?
(Record in hours AND minutes)
# of hours and # of minutes DK=Don’t Know

3. How many hours ago did your child last lie dawrsleep?Record in hours AND minutes)
# of hours and # of minutes DK=Don’t Know

4. How long did your child sleegRecord in hours AND minutes)
# of hours and # of minutes

5. How would you describe your child’'s mood tod&y® different than usual?
1=Much worse
2=Slightly worse
3=No different
4=Slightly better
5=Much better
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Saliva Sample Record
“Next we'd like to collect the first saliva fromy@nd your child. We will collect saliva again
25 minutes after the end of the tasks.”

COLLECTION OF SALIVA SAMPLES 1 & 2

INTERVIEWER: FIRST COLLECT SALIVA FROM THE MOTHER AD THEN FROM
THE CHILD. AFTER YOU COLLECT EACH SAMPLE, RECORDHE NUMBERS FROM
THE BAR CODE ON EACH VIAL.

Mother SALIVA SAMPLE #1 :

1. | Time of day Mother Sample 1 collection pm
completed
Bar Code for Vial
2. | Mother saliva sample 1 bar code # 1y __ - -

3. | INTERVIEWER: Were there any problems | 0=No (SKIP to Child’s Sample 1)
with collecting Sample 1 from the mother? | 1=Yes (record notes below)

4. | Note any special circumstances relating to
Mother Sample 1 collection and/or reasons for

not collecting (e.g., required repeated attempts,
woman was too agitated, refused, other).
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Child SALIVA SAMPLE #1 :

1. | Time of day Child Sample 1 collection pm
completed
Bar Code for Vial
2. | Child saliva sample 1 bar code # 1y - -

3. | INTERVIEWER: Were there any problems | 0=No (SKIP TO BEAM TASK)
with collecting Sample 1 from the child? 1=Yes (record notes below)

4. | Note any special circumstances relating to

child Sample 1 collection and/or reasons for
not collecting (e.g., required repeated attempts,
child was too agitated, refused, other).

BEAM TASK time of completion: pm
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Mother SALIVA SAMPLE #2 :

1. | Time of day Mother Sample 2 collection (Actual) pm
completed
(Expected = beam +5: pm
Bar Code for Vial
2. | Mother saliva sample 2 bar code # . - -

3. | INTERVIEWER: Were there any problems
with collecting Sample 2 from the mother?

0=No (SKIP to Child’'s Sample 2)
1=Yes (record notes below)

4. | Note any special circumstances relating to
Mother Sample 2 collection and/or reasons
not collecting (e.g., required repeated attem
woman was too agitated, refused, other).

for
pts,
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Child SALIVA SAMPLE #2 :

1. | Time of day Child Sample 2 collection (Actual) pm
completed
(Expected = beam +5: pm
Bar Code for Vial
2. | Child saliva sample 2 bar code # .- -

3. | INTERVIEWER: Were there any problems | 0=No (SKIP TO NEXT MEASURE)
with collecting Sample 2 from the child? 1=Yes (record notes below)

4. | Note any special circumstances relating to
child Sample 2 collection and/or reasons for
not collecting (e.g., required repeated attempts,
child was too agitated, refused, other).
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Child Behavior Checklist — 1.5 - 5 (Achenbach & Resorla, 2000)

Below is a list of items that describe childrenr Each item that describes thew or within the
past 2 monthsplease circle the if the item isvery trueor often true of the child. Circle tha if

the item issomewhat or sometimes trwd the child. If the item isot true of the child, circle

the0. Please answer all items as well as you can, #@®me do not seem to apply to the child.

© ©® N o g~ wDdP

N NN P B R PR R R R R R
N P O © 0 N O UM W N P O

0 = Not True (as far as you know)
1 = Somewhat or Sometimes True

2 = Very True or Often True

Aches or pains (without medical caude;notinclude stomach or headaches)

Acts too young for age

Afraid to try new things

Avoids looking others in the eye

Can’t concentrate, can’t pay attention for long
Can't sit still, restless or hyperactive

Can’t stand having things out of place

Can’t stand waiting; wants everything now

Chews on things that aren’t edible

. Clings to adults or too dependent

. Constantly seeks help

. Constipated, doesn’t move bowels (when not sick)
. Cries a lot

. Cruel to animals

. Defiant

. Demands must be met immediately

. Destroys his/her own things

. Destroys things belonging to his/her family or otblildren
. Diarrhea or loose bowels (when not sick)

. Disobedient

. Disturbed by any change in routine

. Doesn’'t want to sleep alone
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23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Doesn’t answer when people talk to him/her
Doesn’t eat well

Doesn't get along with other children

Doesn’'t know how to have fun; acts like a littleutid
Doesn’t seem to feel guilty after misbehaving
Doesn’t want to go out of home

Easily frustrated

Easily jealous

Eats or drinks things that are not fooden’t include sweets
Fears certain animals, situations, or places
Feelings are easily hurt

Gets hurt a lot, accident-prone

Gets in many fights

Gets into everything

Gets too upset when separated from parents
Has trouble getting to sleep

Headaches (without medical cause)

Hits others

Holds his/her breath

Hurts animals or people without meaning to
Looks unhappy without good reason

Angry moods

Nausea, feels sick (without medical cause)
Nervous movements or twitching

Nervous, highstrung, or tense

Nightmares

Overeating

Overtired

Shows panic for no good reason

Painful bowel movements (without medical cause)
Physically attacks people

Picks nose, skin, or other parts of body

Plays with own sex parts too much
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56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
7.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.

Poorly coordinated or clumsy

Problems with eyes (without medical cause)
Punishment doesn’t change his/her behavior
Quickly shifts from one activity to another
Rashes or other skin problems (without medical €aus
Refuses to eat

Refuses to play active games

Repeatedly rocks head or body

Resists going to bed at night

Resists toilet training

Screams a lot

Seems unresponsive to affection
Self-conscious or easily embarrassed

Selfish or won’t share

Shows little affection toward people

Shows little interest in things around him/her
Shows too little fear of getting hurt

Too shy or timid

Sleeps less than most children during the day amitjbt
Smears or plays with bowel movements
Speech problem

Stares into space or seems preoccupied
Stomachaches or cramps (without medical cause)
Rapid shifts between sadness and excitement
Strange behavior

Stubborn, sullen, or irritable

Sudden changes in mood or feelings

Sulks a lot

Talks or cries out in sleep

Temper tantrums or hot temper

Too concerned with neatness or cleanliness
Too fearful or anxious

Uncooperative
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89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100. Please write in any problems the child has thatwet listed above:

Underactive, slow moving, or lacks energy
Unhappy, sad, or depressed

Unusually loud

Upset by new people or situations

Vomiting, throwing up (without medical cause)
Wakes up often at night

Wanders away

Wants a lot of attention

Whining

Withdrawn, doesn’t get involved with others

Worries
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Life Stressors Checklist — Revised (Wolfe & Kimering, 1997)

Now we are going to ask you some questions abaritevn your life that are frightening, upsettiog,
stressful to most people. Please think back owar whole lifewhen you answer these questions.

1.

10.

11.

12.

Have you ever been in a serious disaster (for elgrap earthquake, hurricane, large fire,
explosion)?
YES NO

Have you ever seen a serious accident (for exarafgdad car wreck or an on-the-job accident?
YES NO

Have you ever had a very serious accident or actigdated injury (for example, a bad car
wreck or an on-the-job accident)?
YES NO

Have you ever had a very serious physical or méliriaks (for example, cancer, heart attack,
serious operation, felt like killing yourself, hatgized because of nerve problems)?
YES NO

Have you ever had an abortion or miscarriage flost baby)?
YES NO

Have you ever been separated from your child aggms will (for example, the loss of custody
or visitation or kidnapping)?
YES NO

Have you ever been responsible for taking car@wiepne close to you (not your child) who had
a severe physical or mental handicap (for exangalecer, stroke, AIDS, nerve problems, can’t
hear, see, walk)?

YES NO

Has someone close to you died suddenly or unexgigdfer example, sudden heart attack,
murder, or suicide)?
YES NO

Has someone close to you died (do NOT include thvdsedied suddenly or unexpectedly)?
YES NO

When you were young (before age 16), did you eeendolence between family members (for
example, hitting, kicking, slapping, punching)?
YES NO

Have you ever seen a robbery, mugging, or attdekdalace?
YES NO

Have you ever been robbed, mugged, or physicatigletd (not sexually) by someone you did
not know)?
YES NO
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13.

14.

15.

Have you ever been bothered or harassed by sexmarks, jokes, or demands for sexual favors
by someone at work or school (for example, a coemr& boss, a customer, another student, a
teacher)?

YES NO

Other than the situations described above, cordligiolence with a partner, or violent
experiences with a parent during childhood, hashamy else happened to you that was really
scary, dangerous or violent?
YES NO

IF YES, what was the event?

Have any of the events mentioned above ever haggersomeone close to you so that even
though you didn’t see it yourself, you were seripugpset by it?

YES NO

IF YES, what was the event?
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Revised Conflicts Tactics Scales (Straus et al.,9%)

No matter how well a couple gets along, therdiares when they disagree, get annoyed with therothe

person, want different things from each otherust have spats or fights because they are in anoad,
are tired, or for some other reason. Couples ase many different ways of trying to settle their
differences. This is a list of things that mighppan when you have differences. Please circle hanym
times you did each of these things since your alidd bornand how many times your partner(s) did

them_since your child was borii you or your partner(s) did not do one of thésags since your child
was born, circle “N/A”.

HOW OFTEN DID THE FOLLOWING HAPPEN SINCE YOUR CHILD WAS BORN:

8.

9.

A =ONCE
B = TWICE

C=3-5TIMES
D=6-10 TIMES
E=11-20TIMES

F = MORE THAN 20 TIMES
N/A = THIS NEVER HAPPENED

| showed my partner(s) | cared even though we
disagreed.

My partner(s) showed care for me even though w
disagreed.

| explained my side of a disagreement to nynga(s).

My partner(s) explained his/her side of a glisament
to me.

| insulted or swore at my partner(s).

My partner(s) did this to me.

| threw something at my partner(s) that cduld.
My partner(s) did this to me.

| twisted my partner(s) arm or hair.

10. My partner(s) did this to me.

11. I had a sprain, bruise, or small cut becausefight

with my partner(s).

12. My partner(s) had a sprain, bruise, or smdll cu

because of a fight with me.
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A B C D E F NA

A B C D E F NA

A B C D E F NA

A B C D E F NA

B C D E F NA
A B ©® E F NA
A B C D E F NA
A B ©® E F NA
A BE D E F NA
A B ©® E F NA

A B C D E F NA

A B C D E F NA



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

| showed respect for my partners’ feelings alaou A B C D E F
issue.

My partner(s) showed respect for my feelingsuab A B C D E F
an issue.

| made my partner(s) have sex without a condom. A B C D E F

My partner(s) did this to me. A B © E F

| pushed or shoved my partner(s). A 8 D E F

My partner(s) did this to me. A B © E F

| used force (like hitting, holding down, oiinga A B C D E F
weapon) to make my partner(s) have oral or anal
Sex.

My partner(s) did this to me. A B © E F

| used a knife or gun on my partner(s). B C D E F

My partner(s) did this to me. A B © E F

| passed out from being hit on the head by my A B C D E F
partner(s) in a fight with me.

My partner(s) passed out from being hit onhibad A B C D E F
in a fight with me.

| called my partner(s) fat or ugly. A BE D E F

My partner(s) called me fat or ugly. A E D E F

| punched or hit my partner(s) with somethimay t A B C D E F
could hurt.

My partner(s) did this to me. A B © E F

| destroyed something belonging to my partier(s A B C D E F

My partner(s) did this to me. A B © E F

| went to a doctor because of a fight with my A B C D E F
partner(s).

My partner(s) went to a doctor because of fat fig A B C D E F
with me.
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N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

| choked my partner(s).

My partner(s) did this to me.

| shouted or yelled at my partner(s).

My partner(s) did this to me.

| slammed my partner(s) against a wall.

My partner(s) did this to me.

| said | was sure we could work out a problem.
My partner(s) were sure we could work it out.

| needed to see a doctor because of a fightmst
partner(s), but I didn’t.

My partner(s) needed to see a doctor because of
fight with me, but didn’t.

| beat up my partner(s).
My partner(s) did this to me.
| grabbed my partner(s).
My partner(s) did this to me.

| used force (like hitting, holding down, oiinga
weapon) to make my partner have sex.

My partner(s) did this to me.

| stomped out of the room or house or yardrayiri
a disagreement.

My partner(s) did this to me.

| insisted on sex when my partner(s) did nattwa
to (but did not use physical force).

My partner(s) did this to me.
| slapped my partner(s).
My partner(s) did this to me.

| had a broken bone from a fight with my parts)e
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A B C [E F

A B © E F

A B D E F

A B © E F

B C D E F

A B © E F

A B C D E F

A B C D E F

A B C D E F

A B C D E F

A B C E F

A B © E F

A B C E F

A B © E F

A B C D E F

A B © E F

A B C D E F

A B © E F

A B C D E F

A B © E F

A B C E F

A B © E F

A B C D E F

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A

N/A

N/A
N/A
N/A
N/A

N/A

N/A

N/A

N/A

N/A

N/A
N/A
N/A

N/A



56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

7.

My partner(s) had a broken bone from a fighihwie.

| used threats to make my partner(s) haveaorahal
sex.

My partner(s) did this to me.
| suggested a compromise to a disagreement.
My partner(s) did this to me.
| burned or scalded my partner(s) on purpose.
My partner(s) did this to me.

| insisted my partner(s) have oral or anal(bex
did not use force).

My partner(s) did this to me.

| accused my partner(s) of being a lousy lover.

My partner(s) me of this.

| did something to spite my partner(s).

My partner(s) did this to me.

| threatened to hit or throw something at mstre(s).
My partner(s) did this to me.

| felt physical pain that still hurt the nextyd because
of a fight with my partner(s).

My partner(s) felt physical pain the next dagcause
of a fight we had.

| kicked my partner(s).

My partner(s) did this to me.

| used threats to make my partner(s) have sex.
My partner(s) did this to me.

| agreed to try a solution to a disagreement my
partner(s) suggested.
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A B C D E F

A B C D E F

A B © E F

BAC D E F

A B © E F

A B C D E F

A B © E F

A B C D E F

A B © E F

A B C D E F

A B C [E F

B C D E F

A B © E F

A B C D E F

A B © E F

A B C D E F

A B C D E F

A B C [E F

A B © E F

A B C D E F

A B © E F

A B C D E F

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A



78. My partner(s) tried a solution | suggested. B C D E F NA
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Psychological Maltreatment of Women Inventory — Shia Version
(Tolman, 1995)

The questionnaire asks about actions you and yertingr(s) may have experienced in any of your
relationships since your child was boAnswer each item as carefully as you can byioigch number
next to each statement according to the followirajes

1=NEVER

2 = RARELY

3 = OCCASIONALLY

4 = FREQUENTLY

5 =VERY FREQUENTLY

SINCE YOUR CHILD WAS BORN:

10a. My partner(s) called me names. 1 2 3 4 5
10b. I called my partner(s) names. 1 2 3 4 5
1la. My partner(s) swore at me. 1 2 3 4 5
11b. I swore at my partner(s). 1 2 3 4 5
12a. My partner(s) yelled and screamed at me. 12 3 4 5
12b. | screamed and yelled at my partner(s). 1 23 4 5
13a. My partner(s) treated me like an inferior. 1 2 3 4 5
13b. Itreated my partner(s) like an inferior. 1 2 3 4 5
26a. My partner(s) monitored my time and made me 1 2 3 4 5

account for my whereabouts

26b. | monitored my partner(s) time and made him 1 2 3 4 5
account for his whereabouts

30a. My partner(s) used our money or made impbrta 1 2 3 4 5
financial decisions without talking to me about it.

30b. | used our money or made important financial 1 2 3 4 5
decisions without talking to my partner(s) about it

32a. My partner(s) was jealous or suspiciousyf m 1 2 3 4 5
friends.

32b. | was jealous or suspicious of my partner(s) 1 2 3 4 5
friends.
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36a.

36b.

39a.

39b.

40a.

40Db.

42a.

42b.

45a.

45a.

46a.

46b.

49a.

49b.

My partner(s) accused me of having an afiair
another man.

| accused my partner(s) of having an affdtin
another woman.

My partner(s) interfered in my relationsith
other family members.

| interfered in my partner(s)’ relationskjsh
other family members.

My partner(s) tried to keep me from doingdh
to help myself.

| tried to keep my partner(s) from doingngs
to help himself.

My partner(s) restricted my use of the tetee.
| restricted my partner(s) use of the tebeygh

My partner(s) told me my feelings were il
or crazy.

| told my partner(s) his feelings were imaal
or crazy.

My partner(s) blamed me for his problems.
| blame my partner(s) for my problems.
My partner(s) tried to make me feel crazy.

| try to make my partner(s) feel crazy.
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Edinburgh PDS

INSTRUCTIONS: Please circle the answer that comedasest to how you have feltN THE PAST 7
DAYS.

1. | have been able to laugh and see the funmeydithings
0 As much as | always could
1 Not quite so much now
2 Definitely not so much now
3 Notatall

2. I have looked forward with enjoyment to things
0 As much as | ever did
1 Rather less than | used to
2 Definitely less than | used to
3 Hardly at all

3. I have blamed myself unnecessarily when thingstwrong
3  Yes, most of the time
2 Yes, some of the time
1 Not very often
0

No, never
4, I have been anxious or worried for no good reaso
0 No, not at all

1 Hardly ever
2 Yes, sometimes
3 Yes, very often

5. I have felt scared or panicky for no very goedson
3 Yes, quite a lot
2 Yes, sometimes
1 No, not much
0 No, not at all

6. Things have been getting on top of me
3 Yes, most of the time | have not been ablofe at all
2 Yes, sometime | haven't been coping as welisasl
1 No, most of the time | have coped quite well
0 No, I have been coping as well as ever

7. I have been so unhappy that | have had diffrcslteping
3 Yes, most of the time
2 Yes, sometimes
1 Not very often
0 No, not at all
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8. | have felt sad or miserable
3  Yes, most of the time
2 Yes, quite often
1 Not very often
0 No, not at all

9. | have been so unhappy that | have been crying
3  Yes, most of the time
2 Yes, quite often
1 Only occasionally
0 No, never

10. The thought of harming myself has occurred éo m
3 Yes, quite often
2 Sometimes
1 Hardly ever
0 Never
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MPTSD-SS

NOTE: If no traumatic events are endorsed in the LE-R, the CTS-2 pregnancy or the
CTS-2 postnatal check here and skip to tinext measure.

INSTRUCTIONS: The purpose of this scale is to measure the frexyuand severity of
symptoms associated with traumatic/distressingtsysach as aggressive behaviors from your
partner or stressful life events. Using the scidtsd below, please indicate the frequency of
symptoms in th@ast two week® the left of each item. Then indicate the seydatthe right of
each item by marking the option that best fits yexerience.

FREQUENCY SEVERITY
0O Not at all 0 Not at all distregsin
1 Once per week or less/a little bit/once inralev 1 Alittle bit distressing
2 2 to 4 times per week/somewhat/half the time 2 Moderately distressing
3 5 or more times per week/very much/almost géva 3 Quite a bit distressing
4  Extremely distressing
FREQUENCY SEVERITY
0-3 altlgil Atl;itttle Moderately Q;giet Extremely
1. Have you had recurrent or intrusive 0 1 2 3 4
distressing thoughts or recollections
about the event(s)?
2. Have you been having recurrent 0 1 2 3 4
dreams or nightmares about the
event(s)?
3. Have you had the experience of 0 1 2 3 4

suddenly reliving the event(s),
flashbacks of it, acting or feeling as
it were reoccurring?

4. Have you been intensely 0 1 2 3 4
EMOTIONALLY upset when
reminded of the event(s) (includes
anniversary reactions)?

5. Have you been having intense 0 1 2 3 4
PHYSICAL reactions (e.g., sweaty,
heart palpitations) when reminded ¢
the event(s)?

6. Have you persistently been making 0 1 2 3 4
efforts to avoid thoughts or feelings
associated with the event(s)?

if

—
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0-3

Not
at all

A little
bit

Moderately

Quite
a bit

Extremely

7. Have you been persistently making 0

efforts to avoid activities, situations,
places that remind you of the event

S)?

1

2

4

8. Are there any important aspects pf 0

the event(s) that you still cannot
recall?

9. Have you markedly lost interestin 0

free time activities since the event(s)?
f

10. Have you felt detached or cut of
from others around you since the
event(s)?

11. Have you felt that your ability to
experience emotions is less (e.g.,

unable to have loving feelings, can’
cry when sad, feeling numb, etc.)?

12. Have you felt that any future pli
or hopes have changed because of
event(s) (e.g., no career, marriage,
children, or long life)?

13. Have you been having persistent 0

difficulty falling or staying asleep?

14. Have you been continuously

irritable or having outbursts of anger?

15. Have you been having persistent 0

difficulty concentrating?

16. Are you overly alert (e.g., checl
to see who is aroungbu, etc.) since t
event(s)?

17. Have you been jumpier, more €
startled, since the event(s)?
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APPENDIX E — Balance Beam Task Protocol

Balance Beam Task Script (Field, 2010)
(Developed from Sethre-Hofstad, Stansbury & Ri€§2)

CHILD INTERVIEWER: “Nowwe are going to play the beam game. For this gdmeant to
see how well you can walk on this balance beamu wilbwalk forwards, backwards, sideways
and over some cones. You will have to do theeggdlon the beam for a total of 5 minutes. |
will remind you of what to do when you are on tearh, and | will tell you when your 5 minutes
is over. | need you to do as much of this as youby yourself, but | will be here to help you if
you need, and to make sure that you are safes. viériy important for you to do your best at all
these things on the beam. We will be videotapimgon the beam so that we can compare you
to other children. Please have a seat right herd bwill let you know when it is time for you to
get on the beam.”

=> Interviewer: Have child sit on the floor next te@theam and set the timer taro
minutes. After the timer goes off, re-set the timer fime minutes and then lift the
child get on the beam and have them perform th&imgtasks in the following
order: (1) walk forward, (2) walk backward, (3) waideways, (4) walk over cones.
Repeat as needed.

0 The child MUST be on the beam for a total of fivenuates; if the child asks to
dismount earlier, encourage them to remain on éagrband remind them to
try their best. If the child cries they are allaite discontinue the task early.

o If a child cries or refuses to get on the beamemib with, encourage them to
try; if they still refuse, have them sit on the tme@r next to the beam if
necessary) for the 5 minute duration

=> After the timer goes off at the 5 minute mark, thether will enter the room and can
respond to the child as needed for a three minertiegh of time.

MOTHER INTERVIEWER “Now we are going to have your child perform therbe¢ask. For
this task, your child will be on a balance beamfpemning a series of walking skills, including
walking forward, backward, sideways, and over scores. He/she will perform these skills for
a total of 5 minutes. During this task, hil(cinterviewer’'s name) will be there to
provide your child with help if needed, and to malee that your child is safe. If your child
cries during this task, we will discontinue. Yall also be able to watch your child perform the
skills through this window. You also have the righstop the task at any point if you feel
uncomfortable. Please let me know if this is @e¢cand | will notify (child
interviewer’'s name) to stop the task immediatelyillllet you know when the task has ended
and at that time we will have you go into the rdoma few minutes to comfort your child. Do
you have any questions?”

Interviewer: Have the mother watch her child perfadhe beam task. When the 5 minute timer
goes off, bring the mother to the child interviemam and instruct the mother to comfort the
child as she normally would. (3 minute reunion eg&
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APPENDIX F - Affective Attunement Coding

MOTHER-CHILD ATTUNEMENT GLOBAL CODE

This scale assesses the extent to which the mothlkes an attempt to empathically facilitate the
child's behavior at a time when support, assistamcavailability would be helpful to the child.

A mother who is highly attuned assists her chilthien expression of his/her thoughts or feelings
and supports the child@esire to express and control them. A highly atumother also

engages in conversation, dialogue or behavioratactions that act in the service of maintaining
child’s organization. Additionally, this code asses mothers’ ability to provide empathy (e.qg.,
by generally paraphrasing the child’s feelingsyvays that facilitate the organization of a child's
behavior and his/her coping.

This code also assesses the degree to which tldebaith seeks out and is able to use the
mother’s behavior and responsiveness to help reghis/her own behavior and emotional
expression (e.g., their receptiveness to the mstheip).

Coders please note for codes #3, 4, and 5: If BOTparts of the code are not met (e.g., the
mother’s response meets criteria but child’s doesat), drop the rating to one number
below.

1. No evidence of attuned, facilitative behavior liserved OR mother does not pay attention
to child, for example the mother just sits backesbmg. Mother does not attempt to engage
child in any activity or makes a "token gesturetfte benefit of the experimenter, during
periods when child could use some support, guidaatceMother does not supply a
supportive presenaa empathy for the child, when it is clear tha ttild could use some
assistance. The child also may not seek out theen&dr assistance in a managing his/her
emotion (e.g., child appears emotionally withdrawn)

2. Mother echoes child's comments while sitting baékltas limited involvement with the
child. When the child actively seeks out help friita mother their cues may be difficult to
understand (e.g., ambivalent, disorganized). Ta#her may ignore these bids, mistarget or
misinterpret child’s cues, or make perfunctoryragés at aiding child or acting empathically
toward the child. Give the dyad a code of 2 if thether makes adequate attempts to interact
with and engage the child in discussion of hisérmantions or to be empathic, but the child
remains disengaged or withdrawn from the mother. (bides face, turns way from the
mother, etc.).

3. 1 clear instance of attuned, facilitative behawpithe mother in addition to being available
to child; OR 1 clear attempt by the mother to diégcwhat child is feeling and manage those
feelings AND a cleaattempt by the child to utilize the mother for aid in mairag his/her
emotions (e.g., accepts a hug from the mother egltb use it help calm down even if
he/she doesn’'t completely settle down).
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4. 2 clear instances of genuine attuned, facilitatiebavior from the mother in addition to
being attentive, where the mother seems emotiomallsted - Must be explicit acts which
have a genuine and empathic quality of the mothelevirying to be helpful in child’s
management of his/her emotions. The child is reeemif this aid from the mother and is
able to use the mother’s aid to successfully mahegjker emotions (e.g., accepts a hug
from the mother and successfully uses it to calmrgo

5. Instances of attuned, facilitative and empathicavedr are frequent (3 or more) or especially
salient and characterize much of the mother's viaglating to the child during the reunion
episode. The child is very receptive to the moth&glp and is able to manage his/her
emotional responses well throughout the episodie thi aid of the mother.
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Attunement Strategiesused by mother: (please check all behaviors obset, even if they

are not “successful” for calming the child. Also ote any additional behaviors observed if
not included on the list)

[

Humor. The mother uses laughter, humor, joking arouatlignot at the child’s expense

Physical comfortingThe mother uses physical interactions/gestures asittugging,
kissing, rubbing the back of the child, holding teld’s hand, inviting/allowing the
child to sit on her lap, etc.

Verbal reassurance/praisehe mother says things to the child to reassuméher that
he/she is physically safe and ok, and/or the mqiheses the child’s behavior during the
beam task. Examples:

“You're ok!”

“You’re such a big girl/boy!”

“You did a great job on the beam!”

“You listened so well!”

Checking in The mother says things to show concern for thielveeng of the child,
and/or the mother asks her child to tell her athogrher emotional experience of walking
on the beam. Examples:

“Are you OK?”

“How are you feeling?”

“What was that like?”

“That seemed pretty (fun/scary other emotion weftecting child’s experience)

Verbal stress reductioihe mother uses verbal commands or instructioaisare
designed to help the child regulate his/herselfy(tb@often be seen in combination with
verbal reassurance). Examples”:

“Ok, calm down”

“Why don’t you take a few deep breaths”

Distraction The mother tries to distract her child from thaistress, for example by
encouraging the child to play with a toy, bringimg a new topic of discussion, etc.

Other (please not any other behaviors used by tithenhere)
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Mother-Rated Beam Task Stress and Perception of @H’s Experience

1) Interviewer: “Please rate how stressful it was &ich your child participate in the beam
task, where 1 represents not at all stressful amghi@sents extremely stressful:”

1 2 3 4 5 6

Not at all stressful Extremely stressful

2) “Now, please rate how stressful you thydur child found the balance beam walking
task on the following scale, where 1 representsahatl stressful and 6 represents
extremely stressful:”

1 2 3 4 5 6

Not at all stressful Extremely stressful
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Figure 9.2
Child Beam Task Rating Scale

Child Beam Task Rating Scale
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Interviewer read:

“Tell me how walking on the balance beam made &, fusing these faces here. Each face here é&sgderson who
either feels happy because the beam task feltaasy and not scary at all (POINT TO FACE#1), orlsachuse the
beam task felt very hard or very scary (POINT TOOEA#6). See, face 1 is very happy because the tasknaid not
feel hard at all. Face 2 thought the beam taskjugs little bit hard. Face 3 thought it wag jadittle bit harder. Face
4 thought it was pretty hard. Face 5 thought i wavhole lot hard. And Face 6 thought it was aRYHhard, as hard
as you can imagine. Now, point to the face thatnshhow YOU felt when you walked on the balancenbéa
(Interviewer circles child’s rating)
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APPENDIX G:
Structural Equation Models with T-values and LISRButput

Figure 9.3

SEM #1: Attunement of Cortisol with T-Values

2.05*
e~

Mother . Child

1.32 ¥ Baseline Mother Child Baseline 1.7
Intercept Intercept
3 Child

135 Mother 25.57 \ il 17

Peak Mother Slope/ Child Slope/ \

+ Curvature Curvature T \ 1.71
Child

1.35—» Mother | -
KN _ Recover

Recover W

Note: *p < .05; Tsignificance test is not conducted; Chi-Square6d @f = 11),p = 0.566; RMSEA = 0.000 (90% C.I. = 0.00 — 0.08);
CFI = 1.00; GFI = 0.98; SRMR = 0.18% Ror Mother Slope and Child Slope = 1.00 (varianes not estimated)
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LISREL Output for Structural Equation Model #1 Atement of Mother and Child Cortisol
Reactivity:

Degrees of Freedonil= 1
Normal Theory Weighted Least Squares Chig®g = 9.61 (P = 0.57)
Estimated Non-centrality Param@&CP) = 0.0
90 Percent Confidence Interval formNE€ (0.0 ; 9.80)

Minimum Fit Function Valee0.068
Population Discrepancy FunctionuéaF0) = 0.0
90 Percent Confidence Interval forH®.0 ; 0.069)
Root Mean Square Error of Approximat(RMSEA) = 0.0
90 Percent Confidence Interval for RBAS= (0.0 ; 0.079)
P-Value for Test of Close Fit (RMSEA.05) = 0.80

Expected Cross-Validation IndEC¥I) = 0.22
90 Percent Confidence Interval for H&\(0.22 ; 0.29)
ECVI for Saturated Moded30
ECVI for Independence Modd.40

Chi-Square for Independence Model with 151@eg of Freedom = 896.36
Independence AIC = 3@8.
Model AIC = 29.61
Saturated AIC = 42.00
Independence CAIC =932
Model CAIC = 69.24
Saturated CAIC = 125.2

Normed Fit Index (NFIY1-00
Non-Normed Fit Index (NNE)L.02
Parsimony Normed Fit Index @@N\= 0.73
Comparative Fit Index (CEIL.00
Incremental Fit Index (IE)1.01
Relative Fit Index (RFIY100

Root Mean Square Residual (RMR.070
Standardized RMR =80.1
Goodness of Fit Index (GF).98
Adjusted Goodness of Fit IndaxEl) = 0.96
Parsimony Goodness of Fit IndesEl) = 0.51
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Figure 9.4

SEM #2: IPV, Attunement, Maternal Reported Probleitis T-Values
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LISREL Output for Structural Equation Model #2 Fmbdel with IPV, Physiological
Attunement, Affective Attunement and Maternal RemdrChild Behavior Problems:

Degrees of Freedo2
Normal Theory Weighted Least Squares Chiasge 44.35 (P = 0.072)
Estimated Non-centrality Paramé@CP) = 12.35
90 Percent Confidence Interval forfNE (0.0 ; 33.99)

Minimum Fit Function Valee0.10
Population Discrepancy Functioniéa{F0) = 0.087
90 Percent Confidence Interval for=-(0.0 ; 0.24)
Root Mean Square Error of Approximat(@MSEA) = 0.052
90 Percent Confidence Interval for RMS= (0.0 ; 0.086)
P-Value for Test of Close Fit (RMSEA.05) = 0.43

Expected Cross-Validation IndBC¥I) = 0.64
90 Percent Confidence Interval for H&\(0.55 ; 0.79)
ECVI for Saturated ModedF7
ECVI for Independence Model.24

Chi-Square for Independence Model with 451eeg of Freedom = 581.81
Independence AIC = @&11.
Model AIC =90.35
Saturated AIC = 11D.0
Independence CAIC =841
Model CAIC =181.49
Saturated CAIC = 3%/7.9

Normed Fit Index (NFI1-00
Non-Normed Fit Index (NNHE)L.08
Parsimony Normed Fit Index (@N\= 0.71
Comparative Fit Index (CEI1.00
Incremental Fit Index (IE)L.06
Relative Fit Index (RFIX00

Root Mean Square Residual (RMR.043
Standardized RMR =430
Goodness of Fit Index (GE.99
Adjusted Goodness of Fit IndaxEl) = 0.98
Parsimony Goodness of Fit Inde&FEl) = 0.58
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Figure 9.5

SEM #3: IPV, Attunement, Teacher Reported ProbieithsT-Values
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LISREL Output for Structural Equation Model #3: RMlodel with IPV, Physiological
Attunement, Affective Attunement and Teacher Repb@hild Behavior Problems:

Degrees of Freedom = 33
Normal Theory Weighted Least Squares Chiasge 45.89 (P = 0.067)
Estimated Non-centrality Paramé@CP) = 12.89
90 Percent Confidence Interval forlNE (0.0 ; 34.85)

Minimum Fit Function Valee0.13
Population Discrepancy Functioniéa{F0) = 0.091
90 Percent Confidence Interval for=-(0.0 ; 0.25)
Root Mean Square Error of Approximat(@MSEA) = 0.052
90 Percent Confidence Interval for RMS= (0.0 ; 0.086)
P-Value for Test of Close Fit (RMSEA.05) = 0.43

Expected Cross-Validation IndEX¥I) = 0.63
90 Percent Confidence Interval for H&\(0.54 ; 0.79)
ECVI for Saturated Moded=7
ECVI for Independence Model.02

Chi-Square for Independence Model with 451@eg of Freedom = 551.02
Independence AIC = B21.
Model AIC = 89.89
Saturated AIC = 11D.0
Independence CAIC =.650
Model CAIC =177.08
Saturated CAIC = 3%/7.9

Normed Fit Index (NFI1-00
Non-Normed Fit Index (NNHE)L.09
Parsimony Normed Fit Index @\= 0.73
Comparative Fit Index (CEI1.00
Incremental Fit Index (IE)L.06
Relative Fit Index (RFIX00

Root Mean Square Residual (RMR.049
Standardized RMR =4®@.0
Goodness of Fit Index (GE).98
Adjusted Goodness of Fit IndaxEl) = 0.97
Parsimony Goodness of Fit IndesFEl) = 0.59
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Figure 9.6

SEM #4: Full Model Using In-Vivo Attunement Onlyhwi-Values
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Note: *p < .05; Tsignificance test is not conducted; Chi-Square 48&If = 24),p = 0.095; RMSEA = 0.053 (90% C.I. = 0.00 —
0.09); CFI = 0.98; GFI = 0.95; SRMR = 0.045
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LISREL Output for Structural Equation Model #4: Madvith IPV, Physiological Attunement,
Maternal Report of Child Behavior Problems, and/lwe Attunement Only:

Degrees of Freedom = 24
Minimum Fit Function Chi-Square =24 (P = 0.068)
Normal Theory Weighted Least Squares Chiasge 33.46 (P = 0.095)
Estimated Non-centrality Paramé@CP) = 9.46
90 Percent Confidence Interval formN€(0.0 ; 28.83)

Minimum Fit Function Valee0.25
Population Discrepancy Functioniéa(F0) = 0.067
90 Percent Confidence Interval for=-(0.0 ; 0.20)
Root Mean Square Error of Approximat{@MSEA) = 0.053
90 Percent Confidence Interval for RBAS= (0.0 ; 0.092)
P-Value for Test of Close Fit (RMSEA.05) = 0.42

Expected Cross-Validation IndBXC¥I) = 0.53
90 Percent Confidence Interval for H&\(0.46 ; 0.67)
ECVI for Saturated Moded$63
ECVI for Independence Model.17

Chi-Square for Independence Model with 361ieeg of Freedom = 574.30
Independence AIC = 302.
Model AIC = 75.46
Saturated AIC = 90.00
Independence CAIC =887
Model CAIC =158.68
Saturated CAIC = 268.3

Normed Fit Index (NFI0=94
Non-Normed Fit Index (NNE)).97
Parsimony Normed Fit Index @\= 0.63
Comparative Fit Index (CEID.98
Incremental Fit Index (IE)0.98
Relative Fit Index (RFI091

Critical N (CN) =173

Root Mean Square Residual (RMR.045
Standardized RMR =4®&.0
Goodness of Fit Index (GE.95
Adjusted Goodness of Fit IndaxEl) = 0.91
Parsimony Goodness of Fit IndesEl) = 0.51
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Figure 9.7

SEM #5: Full Model Using Mentalizing Only with TiWas
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Note: *p < .05;Tsignificance test is not conducted; Chi-Square 58@f = 24),p = 0.168; RMSEA = 0.044 (90% C.I. = 0.00 —
0.09); CFI = 0.98; GFI = 0.95; SRMR = 0.040
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LISREL Output Structural Equation Model #5: ModetiwiPV, Physiological Attunement,
Maternal Report of Child Behavior Problems, and déning Only:

Degrees of Freedomi= 2
Minimum Fit Function Chi-Square =9@ (P = 0.085)
Normal Theory Weighted Least Squares Chigsg = 30.54 (P = 0.17)
Estimated Non-centrality Paramé@CP) = 6.54
90 Percent Confidence Interval formN€ (0.0 ; 24.88)

Minimum Fit Function Valee0.24
Population Discrepancy Functioniéa(F0) = 0.046
90 Percent Confidence Interval for=-(0.0 ; 0.18)
Root Mean Square Error of Approximati&@MSEA) = 0.044
90 Percent Confidence Interval for RBAS= (0.0 ; 0.085)
P-Value for Test of Close Fit (RMSEA.05) = 0.55

Expected Cross-Validation IndBC¥I) = 0.51
90 Percent Confidence Interval for H&\(0.46 ; 0.64)
ECVI for Saturated Moded$63
ECVI for Independence Modet.12

Chi-Square for Independence Model with 361ieeg of Freedom = 567.60
Independence AIC = 585.
Model AIC = 72.54
Saturated AIC = 90.00
Independence CAIC =.@71
Model CAIC = 155.76
Saturated CAIC = 268.3

Normed Fit Index (NFI0=94
Non-Normed Fit Index (NNE)).97
Parsimony Normed Fit Index @\= 0.63
Comparative Fit Index (CEID.98
Incremental Fit Index (IE)0.98
Relative Fit Index (RFI091

Critical N (CN) = 180

Root Mean Square Residual (RMR.040
Standardized RMR =40.0
Goodness of Fit Index (GE.95
Adjusted Goodness of Fit IndaxGEl) = 0.91
Parsimony Goodness of Fit IndesFEl) = 0.51
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Figure 9.8

SEM #6: IPV, Attunement, Child Depressive SympteithsT-Values
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0.09); CFI = 1.00; GFI = 0.98; SRMR = 0.05Zrrornot estimated.
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LISREL Output Structural Equation Model #6: ModetiwiPV, Physiological Attunement,
Affective Attunement and Mother Report of Child Degsive Symptoms

Degrees of FreedoB0
Normal Theory Weighted Least Squares Chiasge 42.67 (P = 0.063)
Estimated Non-centrality Paramé@CP) = 12.67
90 Percent Confidence Interval forlNE (0.0 ; 34.08)

Minimum Fit Function Valee0.14
Population Discrepancy Functioniéa{F0) = 0.089
90 Percent Confidence Interval for=-(0.0 ; 0.24)
Root Mean Square Error of Approximat{@MSEA) = 0.055
90 Percent Confidence Interval for RMS= (0.0 ; 0.089)
P-Value for Test of Close Fit (RMSEA.05) = 0.39

Expected Cross-Validation IndEX¥I) = 0.65
90 Percent Confidence Interval for EG\(0.56 ; 0.80)
ECVI for Saturated ModedF7
ECVI for Independence Mode3.96

Chi-Square for Independence Model with 451@eg of Freedom = 542.77
Independence AIC = 5G2.
Model AIC = 92.67
Saturated AIC = 11D.0
Independence CAIC =802
Model CAIC =191.74
Saturated CAIC = 3%/7.9

Normed Fit Index (NFI1-00
Non-Normed Fit Index (NNHE)L.09
Parsimony Normed Fit Index (@N\= 0.67
Comparative Fit Index (CEI1.00
Incremental Fit Index (IE)L.06
Relative Fit Index (RFIX00

Root Mean Square Residual (RMR.052
Standardized RMR =520
Goodness of Fit Index (GE1).98
Adjusted Goodness of Fit IndaxEl) = 0.97
Parsimony Goodness of Fit Inde&FEl) = 0.54
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Figure 9.9

SEM #7: Alternative Model of Physioloaical Attuneme
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Note: *p < .05; Tsignificance test is not conducted; Chi-Square 38&If = 26),p = 0.000; RMSEA = 0.128 (90% C.I. = 0.10 -
0.16); CFl = 1.00; GFI = 0.99; SRMR = 0.050
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LISREL Output Structural Equation Model #7: Full M& Using Alternative Model of
Physiological Attunement

Degrees of Freedom = 26
Normal Theory Weighted Least Squares Chig®g = 86.39 (P = 0.00)
Estimated Non-centrality ParaméCP) = 60.39
90 Percent Confidence Interval for NC€(85.93 ; 92.46)

Minimum Fit Function Valee0.11
Population Discrepancy Functioniga(F0) = 0.43
90 Percent Confidence Interval for=H®.25 ; 0.65)
Root Mean Square Error of Approxirmaat{RMSEA) = 0.13
90 Percent Confidence Interval for RMSE(0.099 ; 0.16)
P-Value for Test of Close Fit (RMSEA.05) = 0.00

Expected Cross-Validation IndEX¥I) = 1.02
90 Percent Confidence Interval for HG\(0.84 ; 1.24)
ECVI for Saturated ModedF7
ECVI for Independence Modél.44

Chi-Square for Independence Model with 451@eg of Freedom = 1036.91
Independence AIC = 1036
Model AIC = 144.39
Saturated AIC = 11D.0
Independence CAIC = 1696
Model CAIC = 259.32
Saturated CAIC = 3%/7.9

Normed Fit Index (NFI1-00
Non-Normed Fit Index (NNE)L.05
Parsimony Normed Fit Index f\= 0.58
Comparative Fit Index (CEI1.00
Incremental Fit Index (IE)L.03
Relative Fit Index (RFIX00

Root Mean Square Residual (RMR.049
Standardized RMR =30.0
Goodness of Fit Index (GE.99
Adjusted Goodness of Fit IndaxEl) = 0.98
Parsimony Goodness of Fit IndesFEl) = 0.47
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Figure 9.10

SEM #8: Full Model with Number of Attunement Sgae
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Figure 9.11

SEM #8: Full Model with Number of Attunement Sgas, T-values
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LISREL Output Structural Equation Model #8: Full & Including Number of Attunement
Strategies

Degrees of Freedond= 3
Normal Theory Weighted Least Squares Chig®g= 41.14 (P = 0.38)
Estimated Non-centrality Param@&ZP) = 2.14
90 Percent Confidence Interval forfN€ (0.0 ; 21.73)

Minimum Fit Function Valee0.12
Population Discrepancy Functioniéa{F0) = 0.015
90 Percent Confidence Interval for=-(0.0 ; 0.15)
Root Mean Square Error of Approximat(@MSEA) = 0.020
90 Percent Confidence Interval for RMS= (0.0 ; 0.063)
P-Value for Test of Close Fit (RMSEA.05) = 0.85

Expected Cross-Validation IndEX¥I) = 0.67
90 Percent Confidence Interval for H&\(0.65 ; 0.81)
ECVI for Saturated ModeD:93
ECVI for Independence Model.58

Chi-Square for Independence Model with 551@eg of Freedom = 628.13
Independence AIC = @50.
Model AIC = 95.14
Saturated AIC = 132.0
Independence CAIC =623
Model CAIC =202.13
Saturated CAIC = 3%3.5

Normed Fit Index (NFI1-00
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Parsimony Normed Fit Index (@N\= 0.71
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