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Abstract

Maternal Sensitivity in Mother-Infant Interactioftg Infants with

and without Prenatal Alcohol Exposure

Jennifer Michelle Nash

Chair of the Supervisory Committee:
Assistant Professor Tracy Jirikowic

Rehabilitation Medicine

Objective: To examine maternal sensitivity behaviors in reathof infants ages 6-15
months with and without prenatal alcohol expos&@&E) in response to a developmental
social stress paradigm.

Background: Children with PAE are at high risk for negativetimer-child interactions,
which can affect the quality of maternal and chdthtionship and child social-emotional
development. Maternal behavior characteristict siscbeing stable, predictable, and
responsive are known to facilitate more positive satisfying mother-child relationships

and healthy child development. Understanding tredity of interactions between high-



risk dyads is important to investigate as a meamndentify mothers and children who
may need supportive early intervention servicesnioance the parent-child relationship.
Participants: Nine infants with moderate-heavy PAE (age 103/Xmonths, 77%
female) and nine control infants (age 10.7 + 2.9ths, 44% female) completed the
study. All mothers in the study were biologicatemivers. Mothers of infants with
moderate to heavy PAE were recruited from localttrent centers, all were in recovery
or receiving substance abuse treatment. Compagigup mothers were recruited by
word of mouth. Both were convenience samples.

Setting: The study was conducted in a local children’oitatas part of a larger study.
Design: This was a descriptive 2 group comparison subdystompleted as part of an
IRB approved pilot study exploring biobehaviorajuatory functions in infants with
moderate to heavy PAE.

Measures. Video recorded maternal and infant behaviors weded by a rater masked
to group status using 1) the Infant and Caregivegagement Phases (ICEP) and 2) the
Coding Interactive Behavior (CIB) during a play aednion episode of the Still Face
Paradigm, an established infant social stress pobtdata analysis included estimated
proportions of maternal engagement behaviors fjpesnegative and neutral) as
measured by the ICEP, a group comparison of mdtsemaitivity behaviors as measured
by the CIB using the Mann-Whitney U test, and augroomparison of estimated
proportions of matched/mismatched maternal andl ddg@haviors on the ICEP.

Results: Positive engagement behaviors and similar lesetsatched/mismatched
dyadic interactions were noted for both groupstenlICEP. The CIB revealed

statistically significant group differences (p $)®n six of nine behaviors measuring



maternal sensitivity. Together these findings ®sfjghat the mothers of infants with
PAE had strengths in engaging their children intp@sways, but they had some
challenges or differences in the quality of theteractions with their child such as

reading infant cues in a sensitive manner.
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1. Introduction
1.1. Statement of the Problem

Alcohol is a neurobehavioral teratogen that afféotstypical growth and
development of fetuses. Prenatal alcohol expd®UAE&) is a significant risk factor that
can have enduring negative outcomes for childresiuding physical anomalies, damage
to the central nervous system, and behavioral agdittve impairments (Olson,
Jirikowic, Kartin, & Astley, 2007). These impairmts may depend upon the volume of
alcohol consumed which can range from light to ledninking; the timing during the
pregnancy, such as first trimester only versuskdnmthroughout the pregnancy; and the
patterns of drinking, which could be binge drinkimrgdrinking the same amount each
day. Typically, higher levels of alcohol consunaedting pregnancy are associated with
more significant and pervasive deficits in the @silneurodevelopmental system (Olson
et al., 2007).

Mother-infant interaction may be influenced by npi# factors, including child
factors such as polysubstance exposure, mateitat$ssuch as maternal depression,
and environmental factors such as poverty and latemal education level (Bowlby,
2007; Coyl, Roggman, & Newland, 2002; Karen, 20®&anson, Beckwith, & Howard,
2000). From the maternal side, substance usegmession are factors that could make
providing sensitive and responsive caregiving difii for the mothers (Lemola,
Stadimayr, & Grob, 2009). Infants and young clafdwho have PAE often present
challenging behavioral characteristics such asthegaffect (Brown, Olson, Croninger,

2010). When placed in high-risk environments, saglhiving with caregivers who are
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dealing with substance abuse, these children argkafor negative mother-child
interactions.

Because children with PAE are at high risk for riegamother-child interactions,
which can negatively affect development, it is imtpot to pay attention to the social-
emotional development of prenatally exposed infants young children. One of the
characteristics commonly found in young childrefeetied by PAE is the presence of
challenging regulatory behaviors including negatffect, fussiness, and irritability
(O’'Connor and Paley, 2006; Brown, Olson, Cronin@é4.0). O’Connor (2001) found
that infants with heavy PAE demonstrated more negaiffect such as whining,
shouting, crying, and gesturing than infants exddsdower levels of alcohol. Brown et
al. (2010)found that infants exposed to four or more drinés\week demonstrated
sensory regulation challenges in the following arei@manding attention, being difficult
to raise, and quickly going “from a whimper to §’cas measured by the Infant/Toddler
Symptom Checklist (ITSC, DeGangi, Poisson, Sickalyiener, 1995). Challenging
regulatory behaviors such as the ones presentae @ioold negatively affect mother-
infant interactions and ultimately the mother-irtfeglationship, since irritability and
negative affect are characteristics that could npakeiding sensitive and responsive
caregiving difficult for mothers.

Maternal sensitivity is an important factor thatuences mother-infant
interactions. Maternal sensitivity is defined las tother’s ability to be aware of and
interpret the infant’s behavioral cues and resgorttie infant in a timely and appropriate
manner (Ainsworth, Blehar, Waters, & Wall, 1978)aternal sensitivity to infant cues

and behaviors plays a strong role in secure attanhmSecure attachment in infants is
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presumed when the child happily seeks contact theghmother after separation, is easily
comforted, and is able to resume playing afteresstul event (Ainsworth, Blehar,
Waters, & Wall, 1978). Mothers who provide coreigf sensitive, and positive
caregiving, especially prompt and comforting reggoto distress, tend to have securely
attached children, while mothers who care for thhildren inconsistently, negatively,
and insensitively tend to have insecurely attadteldiren (Ainsworth, Bell, & Stayton,
1971). O’Connor et al. (2002) found children wsimsitive mothers were better able to
regulate their emotions and demonstrated more settachments. O’Conner et al.
(2002) point out that infants with PAE have morgatese affect and higher rates of
insecure attachments, but they also found thatideBAE, mothers who were able to
provide sensitive care were more likely to haveisemfants.

Observing maternal sensitivity in mothers of infanith PAE is one way to
better understand the risks, challenges, and shrerng these dyads. Therefore,
examining maternal sensitivity in mother-infant dgavho are at risk for relationship
challenges is an important step to identify riskearly as possible and to ultimately
understand the intervention needs of this populatiocreasing maternal sensitivity has
the potential to reduce social emotional risksdisrupted caregiving experiences as well
as later behavior and developmental challengeshitairen affected by PAE.

1.2. Purpose of the Study

While attachment behaviors have been examinedildreh with PAE, maternal
sensitivity in biological mothers of infants witiAE has yet to be fully explored.
Maternal sensitivity among mothers of childrenhe {youngest age group is an area that

deserves further attention because maternal satysfilays an important role in mother-
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infant interactions, which in turn influence chddvelopment in the areas of social-
emotional, receptive and expressive language, agditon (Belsky & Fearon, 2002).
Exploring how mothers respond to their infants urgayful and stressful situations can
shed light on whether mothers respond to theinitsfan a sensitive manner. Tronick,
Als, Adamson, Wise, and Brazelton (19¢@\veloped the Still Face Paradigm (SFP) in
order to study this type of mother-infant interanti The SFP is a standardized
developmental paradigm used to study infant afiack stress regulation, and it involves
a normal play interaction, a still-face episode] arreunion episode, with each episode
lasting 2 minutes.

The purpose of this study was to examine mateerraisvity behaviors of two
groups of mothers: one with 6-15 month old infamithh moderate to heavy PAE and
another with infants 6-15 months old with minimalno PAE (the comparison group), in
response to developmental social stress paradignvrkas the Still Face Paradigm

(Tronick et al., 1978).

2. Literature Review
The review of the relevant literature is presemteithe following order. First, the
prevalence of prenatal alcohol use among womehneriJnited States will be reviewed.
Then, the effects of PAE on infants, followed bg thological and environmental factors
that influence the mother-infant relationship vod described. In addition, common
parenting practices among mothers of children PAEbe& presented. Finally, the
importance of maternal sensitivity in the mothdairt relationship will be reviewed.

2.1. Prevalence of Substance Use Amongst Women of Childbearing Age
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Substance abuse remains problematic among wonarldbearing age in the
United States. The Substance Abuse and MentathiH8atvices Administration
(SAMHSA) interviewed pregnant woman ranging in &gen 15 to 44 years old and
assessed their level of alcohol use. Of the preigwamen interviewed, 10.8% reported
currently using alcohol and 3.7% reported bingaldng. Binge drinking, which is
defined as consuming large quantities of alcoholn&t point in time, is associated with
the greatest amount of harm to the developing f@lson, Jirikowic, Kartin, & Astley,
2007). Of the women who reported binge drinking 1% reported doing so during the
first three months of pregnancy. However, drinkat@ny point during pregnancy places
the fetus at risk for birth defects and neurodgwelental disabilities as well as fetal
alcohol spectrum disorders (FASD; U.S. Surgeon @dseAdvisory on Drinking and
Pregnancy, 2005). Women who drink alcohol durlmgrtpregnancy often use a variety
of other drugs in addition to alcohol. SAMHSA's1ZDsurvey found that 4.4% used
illegal drugs such as cocaine, heroin, marijuand,kallucinogens, while one in every
six reported having smoked cigarettes while preg(@mbstance Abuse and Mental
Health Services Administration, 2011). This indesathat many women who use alcohol
heavily during pregnancy may also use other substgmwhich pose cumulative risks for
infants and young children.

2.1.1. Infants and children with prenatal alcohol exposure. Alcohol disturbs
the typical growth and development of fetuses.n&e exposure to alcohol can have a
wide range of effects on the baby such as faciahaies, damage to the central nervous
system, and behavioral and cognitive impairmentesé€ effects might depend upon the

volume consumed (light versus heavy drinking), tignduring the pregnancy (first
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trimester only versus throughout the pregnancyd,@atterns (binge drinking versus the
same amount each day). Typically, higher levelaslodhol consumed during pregnancy
correspond with more significant and pervasivedisfin the child’s
neurodevelopmental system (Stratton, Howe, & Ba#afj996).

2.1.1.a Definitions of fetal alcohol spectrum disorders. There are several
diagnostic categories for children affected by Pakil each depends on the degree of
damage to the child. Fetal alcohol spectrum ds@@FASD) is a term used to describe
the substantial neurodevelopmental disabilitieklodin experience as a result of
exposure to alcohol in utero (Centers for Diseaseti®©| and Prevention, 2012). There
are three diagnoses that fall under the umbrelia td FASD: Fetal alcohol syndrome
(FAS), alcohol-related neurodevelopmental disord®@RND), and alcohol-related birth
defects (ARBD) (Stratton et al., 1996).

Fetal alcohol syndrome (FAS) is a lifelong birtHe# caused by heavy amounts
of alcohol consumed by a woman during pregnandyildégn diagnosed with FAS have
distinctive facial features, neurological challengevidence of delayed growth, and are
typically born to mothers who drank heavily durthgir pregnancy. To receive a
diagnosis of FAS children must meet the followimgeria: (1) evidence of a
characteristic pattern of facial irregularitiegy(eshort palpebral fissures, smooth
philtrum, thin upper lip), (2) evidence of poor gt before and/or after birth, (3)
evidence of abnormal and/or deficient brain grogetly. small head circumference,
abnormal development of brain structures), andfpconfirmation of exposure to
alcohol (Astley, 2004). Alcohol-related neurod®gehent disorder (ARND) describes

children with evident damage to their central nesseystem, which could include
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evidence of abnormal brain growth and/or cognitime behavioral delays. Children
with ARND experience significant deficits in theeas of behavior and learning.
Alcohol-related birth defects (ARBD) is a term thheters primarily to physical
anomalies.

2.1.1.b. Incidence of fetal alcohol spectrum disorders. In 1996, the Institute of
Medicine (IOM) stated the incidence of infants borthe United States with FAS to be
0.5 to 3 cases for every 1000 births (Strattorl.e1896). A recent estimate of the
incidence of FAS showed even higher numbers than@iM, with 2 to 7 cases for every
1,000 births in the United States (May et al., 200BEhe number of children with FAS is
relatively low when compared to the number of alefdwho were exposed to alcohol in
utero without a diagnosis of FAS. In the Unitedt&$ and in parts of Western Europe, 2-
5% of school-aged children are estimated to havBBMay et al., 2009).
Consequently, FASD represents a significant new@dpmental problem here in the
United States (O’Connor, Kogan, & Findlay, 2002).

Infants and young children with PAE are at incrélasek for substantial
neurodevelopmental disabilities early on in lifdg@ & Montague, 2011). Regulatory
problems such as irritability and fussiness araréiqular area of concern among infants
and young children. Regulatory problems can stita@rparent-child relationship, placing
these children at high risk for poor mother-infarteractions. In combination with high
risk environmental and caregiving characteriscgh as maternal substance use and
depression, regulatory problems places childreh RAE at even greater risk for
relationship challenges.

2.2. Dyadic I nteractions of Mothers of Infantswith Prenatal Exposure

18



Parenting practices, such as playful, attentiegative, harsh, intrusive, and
unpredictable behaviors influence the interactioetsveen mothers and infants.
Caregivers differ in their parenting practices; sgonactices are more beneficial to the
social-emotional development of children than cdhand some can have long-term
adverse consequences. Below is a review of tlearels related to parenting practices
among children with prenatal substance exposurearetjivers.

2.2.1. Playful and attentive. Lowe, Handmaker, and Aragon (2006) looked at
the play interactions of 76 mothers and their 6-thaid infants with PAE before and
after a stressful event - the Still Face Paradigror{ick, Als, Adamson, Wise, &
Brazelton, 1978). Interactions were observed enitbhme for 67% of participants and in
a clinic setting for the other 33%. Mothers dentated a variety of interaction styles.
Some were very active and engaged the infant yautévities, while others were
passive. Mothers who, prior to the stressor, diggll more playful styles of interaction
with their infants (such as peek-a-boo) had infavtie demonstrated more positive
affect. In contrast, infants demonstrated higheels of negative affect when mothers
paid little attention to them. Additionally, motisevho were able to read infant cues of
engagement and disengagement correctly had higihelslof positive responses from the
infant. These findings suggest that infant affedietter regulated when mothers use
playful interaction styles in combination with cectly reading infant cues (Lowe et al.,
2006). More research is needed on this topic gptegul and attentive styles of
parenting might help promote positive interactibesveen mothers and infants with
PAE, which in turn might facilitate healthy socald emotional development in the

infants.

19



2.2.2. Negative and harsh discipline. Negative and harsh discipline can be a risk
factor that negatively influences mother-child matgions for children exposed to alcohol
prenatally, as observed by Eiden et al. (1999), estaimined the quality of caregiving
among infants and young children with prenatal pohstance exposure. The 94
children in this study ranged in age from 2-69-rherald. As in previous studies with
polysubstance users, the mothers in both the ceeaid non-cocaine groups used
alcohol during pregnancy. Differences in parenstges were found between the two
groups, with mothers who used cocaine and othestanbes during pregnancy being
more likely to use negative discipline strategiésr example, mothers in the substance
group were more likely to discipline their childrby shouting and/or ignoring than the
non-cocaine exposed group. These negative diseiptrategies can lead to later
behavior problems in children, which is of concerthis group (Eiden et al., 1999).

Bennett et al. (2002) examined 223 mothers and 4hgear old children with
polysubstance exposure. Although cocaine wasriheapy drug used prenatally,
prenatal alcohol use was reported by 61 of cocasees and 21 of the non-cocaine users.
Mothers were asked about the frequency of speagifisical and psychological
disciplinary techniques. Examples of physical ighkice included spanking, hitting, and
smacking, while psychological discipline includéubsting, threatening, and cursing.
Bennett et al. (2002) found an association betveesh parent discipline and
externalizing behaviors in children, with more Hadsscipline associated with
internalizing behaviors. Based on this studyppiears that specific practices of parents,

such as harsh parenting, can negatively influeinegarent-child relationship.
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2.2.3. Unpredictable parenting. Unpredictability can be a risk factor that
negatively influences parent-infant interactionsdbildren exposed to alcohol
prenatally, as shown by Platzman et al. (2001), iwterviewed 132 parents of infants
with and without prenatal polysubstance exposuf &P, and 24-months of age. They
examined important aspects of caregiving that stpe social and emotional
development in infants and young children. Parantse polysubstance exposure group
scored higher, indicating more environmental protsgfor caregiving instability. This
reflects unpredictably in the parenting receivedh®ychildren. Infants with prenatal
exposure experienced more unpredictable caregwiren compared to infants without
PAE.

2.3. Biological Factorsthat Influence Maternal Sensitivity

Substance use and depression are factors that w@kie providing sensitive and
responsive caregiving difficult for the mothersifants and young children who have
PAE often present with challenging behavioral cbemastics such as negative affect.
Central nervous system (CNS) damage is a commarekegresultant of alcohol
exposure and frequently results in lifelong devaleptal challenges. Exposing a child
to alcohol prenatally can cause biological vulnéitéds (Olson et al., 2007) by affecting
brain development, which can result in “fussierbies, which in turn, can negatively
influence mother-infant interactions. ChildrenmRAE often have sensory processing
and neurological challenges, which can influenegr thffect resulting in more negative
behaviors such as whining, frowning, pouting, andng (Wengel, Hanlon-Dearman, &

Fjelsted, 2011; O’'Connor et al., 2002). Thesedgmal vulnerabilities in combination
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with insensitive caregiving can increase the ragknhore problems later in the child’s
life.

2.3.1. Child polysubstance exposure. In addition to the biological risk factor of
PAE, children with PAE have often been exposedatadly to other substances (e.g.,
cocaine, tobacco, marijuana) (Bergin & McColloug09). Eiden (2001) examined the
interactions between mothers and 2-month old isfanth prenatal polysubstance
exposure. Forty-five mothers and infants partii@dan the study. The dyads were split
into two groups, infants with and without prenaaposure to cocaine. Mothers in the
cocaine group reported much higher rates of alcakel(68%) during pregnancy than the
non-cocaine group (27%) (Eiden, 2001). Challenggmyperamental characteristics,
such as distress in novel situations and higheathegaffect, were reported more
frequently in the cocaine exposed infant groupsoAhigher levels of conflict were
found between mothers and infants in the cocaip®sed group. The results of this
study suggest that the use of substances durimmaney places the mother-infant
relationship at risk for negative interactions

2.3.2. Maternal factors. Researchers have studied maternal factors tHaemde
mother-infant interactions, including mental healtatus, depression, age, education
level, socioeconomic status, and relationship statiemola et al. (2009) found that
infant irritability was related to several factansluding prenatal alcohol use and
depressive symptoms of the mother. Infants witlhes who drank during pregnancy
and demonstrated depressive symptoms after bintb mere likely to be irritable at 5
months of age. Mental health impairments, suamaternal depression, place the infant

and mother at risk for negative interactions beedhsre are several characteristics of
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mothers with depression that can negatively inftgethe parent-child relationship,
including intrusiveness, unpredictability, and reagiul caregiving (Goodman & Brand,
2009). Additionally, infants of mothers with depsen are at risk for developmental
challenges (Goodman & Brand, 2009). For examm@pressive symptoms in mothers
was related to emotional and behavior problemdildien with prenatal polysubstance
exposure (Bennett, Bendersky, & Lewis, 2002).

May et al. (2009) identified a wide array of matdrmsk factors for children with
PAE. When compared to the control group, mothéchibdren with PAE were older
and had lower levels of education. Mothers whaklii@cohol during pregnancy were
also more likely to live in lower socioeconomictataareas and were more likely to be
single. These risk factors may make the motherdeailable, attentive, and able to read
and respond to the infant’'s cues. Maternal charstics such as being stable,
predictable, warm, nurturing, and responsive amnknto facilitate healthy development
in children and may serve to buffer biological @myironmental risks (Shonkoff &
Phillips, 2000).
2.4. Factors Affecting the Infants Contribution to Dyadic I nteraction

Children with PAE frequently spend several of tlagucial, early years growing
up in high-risk environments (Olson et al., 200&gBSsguth, Bookstein, Barr, Sampson,
O’Malley, & Young, 2004). Therefore it is importaio understand these factors when
studying dyads because they directly influence matesensitivity and parenting
practices, which in turn may influence the quatitynother-child interactions.

The environment may be filled with both risk fact@nd protective factors that

affect mother-infant interactions. The relatiopshchildren have with their parents can
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provide a buffer from, or worsen the effects of tis& factors (Zeanah & Zeanah, 2009).
Families with more risk factors than protectivetas might have a more challenging
time establishing positive mother-child interacs@nd could be at greater risk for
negative mother-child interactions. There are mamyironmental risk factors that
influence maternal sensitivity and impact the moitteld relationship including multiple
foster care placements, receiving a late diagradd/AE, and maternal stress levels.

2.4.1. Environmental risk factors.

2.4.1.a. Multiple home placements. Children with PAE are at high risk for out of
home placements. A high percentage of children RAE are removed from the care of
their biological mother and placed with a familymiger or into the foster care system
(Astley, Stachowiak, Clarren, & Clausen, 2002)atBhan et al. (2001) examined infants
with and without PAE at 6, 12, and 24 months of. agkey found that infants with PAE
were not living with a biological parent more oftdwan infants in the control group. At
24 months old, 9% of infants in the control grougrevliving without a biological parent
compared to 49% of children in the polysubstangese&d group. The environment of
the foster home also plays a significant role ftuencing the social-emotional
development of infants, either positively or negelty (Cole, 2005).

2.4.2. Environmental protectivefactors. There are environmental protective
factors that affect the parent-child relationsmgliding time spent in a stable home,
availability of age-appropriate toys, and amountnatternal emotional support. Details
of which are presented below.

2.4.2.a. Time spent in a stable home. Streissguth et al. (2004) examined detailed

records of 415 persons with PAE. Their age rariged 6 to 51 years old and there
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were 162 children in the age category of 6-11.9s/ell. A strong protective factor
against adverse outcomes related to PAE was tigghlerf time spent in a stable and
nurturing home. Families where children receivetiagnosis of FAS early while also
living the majority of their lives in stable, nurimg home were better able to plan
successfully for the move from adolescence to Adol and maintain appropriately
close connections with their children in early ddabd. This substantiates the need for
early intervention services for families of infamtgh PAE, which in turn may also
support parent-child relationships.

2.4.2.b. Age-appropriate toys. Cole (2005) identified factors that promote
positive parent-child interactions between fostmepts and infants using the Home
Observation for Measurement of the Environment (HE)Mhstrument (Caldwell &
Bradley, 1984). Protective factors included agprapriate and stimulating toys for the
children, as well as a structured home environm&hen parents provide their children
with age-appropriate stimuli, they demonstrate @or@priate understanding of the
developmental stage of the child. Children, whel tenderstood by their parents, are
more apt to explore their surrounding environmeauts] exploration of that environment
facilitates the child’s social and emotional depsh@nt.

2.4.2.c. Emotional support. Emotional support from husbands appears to be a
statistically significant protective factor againgtgative mother-infant interactions.
Lemola et al. (2009) interviewed 374 mothers oéfmonth-old infants. Infants were
found to be more irritable when mothers receivag kupport from their partners (p <
.01), and mothers with less supportive husbands were likely to have depressive

symptoms (p < .01). Infants with fathers who emaily supported their wives
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demonstrated reduced levels of irritability (Lemetaal., 2009). Researchers have found
that parents and children who live in environmehégt have more protective factors than
risk factors for negative interactions are in adrygbosition to focus on their relationship
(Knitzer & Perry 2009), which is essential for aglinfant development.
2.5. Thelmportance of Maternal Sensitivity

Maternal sensitivity is defined as the mother’digbio be aware of and interpret
the infant’s behavioral cues and respond to theninih a timely and appropriate manner
(Ainsworth et al., 1978). The quality of matersahsitivity between a mother and child
is of utmost importance because maternal sengiiwitritical to the social and emotional
development of infants and young children. Theeemaany factors that influence the
mother-child relationship, including biological aadvironmental factors as well as their
combination. According to Belsky and Fearon (2002)quality of interaction between
a mother and her infant has a profound impact erchild’s language, cognition, and
social-emotional development. Negative materndtighteractions have the potential to
adversely impact the social and emotional developrokinfants and toddlers. Infants
and young children who have PAE often present ehglhg behavioral characteristics
such as negative affect. Challenging regulatohali®rs, such as negative affect, could
negatively affect mother-infant interactions anginodtely the mother-infant relationship,
because irritability and negative affect are chiarstics that could make providing
sensitive and responsive caregiving difficultisitmportant to look at the role of
maternal sensitivity in the interactions of mothansl prenatally exposed infants and

children because children with PAE are at riskrfegative mother-infant interactions.
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25.1. Therole of maternal sensitivity in mother-infant interactions. Maternal
sensitivity can influence the quality of motherant interactions for children with PAE.
Maternal sensitivity can be characterized by ongheffollowing behaviors: sensitive and
responsive, or insensitive and disinterested.

2.5.1.a. Senditive and responsive behavior. O’Conner et al. (2002) found a
relationship between child temperament and the@tipp presence of the mother.
Children with mothers who provided sensitive argpomsive care demonstrated better
coping mechanisms for handling stress. Childreth Wetter coping strategies were also
more likely to have more positive mother-infanenatctions. Based on the results of the
study, mothers that provided emotional supporhé&irtchildren had more positive
mother-infant interactions, despite PAE.

2.5.1.b. Insensitive and disinterested. On the other hand, when mothers provided
less sensitive care, children with alcohol exposugee more likely to develop
ineffective coping strategies and experience negatiother-infant interactions.
Biological and environmental risk factors, suclpaserty, mental health problems, low
levels of education, and mother-only householdgnoére present in the lives of mothers
who use drugs and alcohol. Because of theseactkrs, mothers who use substances
may have more difficulty providing their childrentiwhigh quality caregiving. Bergin
and McCullough (2009) looked at the interactionsveen mothers and infants with
prenatal substance exposure. There were 35 motiidreyads in each the drug-using
and drug-free comparison groups. All infants wE2anonths of age. In the drug-using
group, the predominant drugs used by the mothéuded cocaine, marijuana, tobacco,

and alcohol. Mothers were primarily single (92%ing in poverty (93%), and African
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American (86%). Dyads were observed for a two-Heading and play-based
assessments. Maternal involvement and sensitietg examined when determining the
quality of caregiving. In this study, a positiveationship between sensitive maternal
behaviors and positive mother-infant interactiomsiound. Most of the mothers in the
drug-using group demonstrated insensitive and @disested behaviors. Insensitive
maternal behaviors included regularly ignoring clases such as distress and anger from
the infant. Some mothers demonstrated disintetdstbaviors such as physically
turning away from the hysterically crying infar@ther mothers required verbal
reminders from the research staff to feed thetralight infant. Some of the same
insensitive caregiving behaviors were observethénothers in the non-drug using
group. For both groups, mothers who demonstraiae isensitive and involved
caregiving had infants who were more securely hddc Sensitive caregiving behaviors
included responding promptly to the child’s cueslistress and having warm and
comforting interactions. The authors concluded thaternal sensitivity and

involvement were better predictors of positive nestimfant interactions than prenatal
exposure to substances (Bergin & McCollough, 2009).

2.5.2. Dyadic matching behavior. Another way of measuring maternal
sensitivity is the use of dyadic matching behaviddyadic matching is defined as a state
shared by both mother and infant at the same potihe. For example, a dyadic match
would be the mother in a positive state and thannin a positive state. A dyadic
mismatch is defined as a non-shared state by bothanand infant at the same point in
time. For example, a mismatch would be the matnarneutral state and the baby in a

positive state (Tronick et al., 2005). Tronick &a@ino (1986) found frequent
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mismatches among mother-infant dyads. They alsmodered that infants who
experienced mismatches less than 50% of the tiarade more effective coping
strategies for repairing mismatches while infant®wexperienced mismatches more than
50% of the time used fewer coping strategies.
2.6. Social-Emotional Development of Prenatally Exposed Infants & Children

Children who have been exposed to alcohol in Uteke@ social-emotional
challenges in addition to neurobehavioral problamduding externalizing behaviors
such as hyperactivity and internalizing behaviarshsas depression. O’Connor &
Paley’s (2006) study showed that young childretnW&E have social-emotional
challenges and these problems are evident in s@ugmal children too. The challenges
faced by infants and young children with PAE do gotaway and can get worse over
time (Olsen et al., 2007). Researchers have fthaitchegative mother-infant
interactions in infancy are directly related to g@atency in the areas of social and
emotional development later in life (Ward, Lee, pher, 2000), therefore these early
interactions are important to study among high-dgéds.

2.6.1. Prenatal alcohol exposure and parenting. In this section, the influence of
PAE, parenting practices, and maternal sensitamtynother-infant interactions will be
discussed. In this section, the terms “parent’ptimer”, and “caregiver” will be used
interchangeably, and will refer to the adult priftyaresponsible for the child’s care.

2.6.1.a. Foster parents. Multiple placements in foster care are a riskdaéor
negative parent-child interactions in young chifdasmd children with PAE who are
frequently placed in foster care. Children withEP&re more likely to live without a

biological parent during the first few years oelihan children without prenatal
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substance exposure (Platzman et al., 2001). H®rersignificant associations between
the mother’s prenatal alcohol consumption, her oatange drinking during pregnancy,
and the length of time her child spent in fosteed&iden, Peterson, & Coleman, 1999).
Infants and young children with PAE in foster cea@ experience multiple home
placements, an additional risk for negative mothé&nt interactions. Therefore, it is
important to consider the experiences of fosteilfaswith raising children exposed to
alcohol prenatally.

2.6.1.b. Adoptive parents. The quality of parent-child interactions is a cem
for adoptive parents of children with PAE. McCaetyal. (1999) interviewed 20
adoptive parents and used the Parenting Stresg (R&) (Abidin, 1995) to detect if any
parent-child systems were at risk. The childremgeal in age from 1 to 6 years old.
According to the interviews, adoptive parents réggabbehavioral and interaction
challenges, with 36% of parents having higher scorethe stress scale (higher values on
the PSI mean more stress in the parent-child oglshiip). Parents also mentioned being
concerned for their child’s emotional health andlbeing. Behavioral concerns
included struggling with the child over eating fodlde child “melting down,”
complaining, and having difficulty with transitiorg. Parents experienced stress due to
their child’s behavior, with 48% scoring in thenetial range on the PSI (McCarty et al.,
1999). Characteristics of children with PAE susmagative affect and
demanding/dependent behaviors are examples of imekdlat could make providing
sensitive and responsive caregiving difficult fdoptive parents, thus increasing the

likelihood of negative mother-infant interactions.
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2.6.1.c. Biological parents. Children with PAE living with their biological
parents are at high risk for negative mother-infatgractions. O’Connor, Sigman, and
Brill (1987) found that among 46 dyads, the majooit 12-month old infants with heavy
amounts of PAE and who lived with their biologipalrents demonstrated negative
mother-infant interactions. Most of the 46 womegrevCaucasian (92%), college
graduates (72%), middle income (100%), and mal(@&&bo). Mothers were divided into
3 groups depending upon the amount of alcohol corgduring pregnancy each day:
abstinent-light (8.10 ounces), light-moderate (0.11-0.99 ounces) naoderate-heavy
(>1.0 ounces). Mothers who drank less or wereradrst during their pregnancy had
higher rates of positive mother-infant interactitimsn mothers who drank more during
their pregnancy. The percentage of negative mettient interactions grew with
increasing amounts of PAE: abstinent-light groug?42, light-moderate (48%), and
moderate-heavy (83%).

O’Connor et al. (2002) examined the relationshipeen PAE and mother-child
interactions among young children living with thieiological mothers. The sample
group consisted of 42 high-risk mother-child dyadlh children between 4-5 years of
age. The group was split into two subgroups dejpgnoh the amount of alcohol
consumed during pregnancy. Per drinking occasienabstinent-light group reported
consuming one or less drinks whereas the modessteyrgroup reported consuming two
or more drinks. On average, mothers consumedrihksd The quality of mother-child
interactions varied depending on the amount of PAkBhe moderate-heavy group, 80%
percent of the children had higher levels of negatnother-child interactions. For the

children in the abstinent-light group, 36% had leiglevels of negative mother-child
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interactions. This older group of children (4-&ggold) differed from the infants in the
previous research (O’Connor et al., 1987) in thaytlived in high-risk environments and
their mothers drank more during pregnancy. Enwvirental risk factors for negative
mother-child interactions for this older group undéd living in a single parent home
(86%) and low socioeconomic status (65%hrther, children with PAE demonstrated
higher levels of negative mother-child interacti¢®8%), which were higher than other
studies of mother-child interactions with childienng in poverty (59%), children born
prematurely (41%), and children with mothers widpiession (59%) (Van ljzendoorn,
Schuengel, & Bakersmans-Kraneburg, 199ased on these findings, children with
PAE are at risk for negative mother-child interact, and the risk is even greater when
children with PAE are living in high-risk environmis.
2.7. Contributions of Mothersand Infantswith PAE to Mother -Infant I nteractions
Mothers who use substances often have difficulticima, interpreting, and
responding sensitivity to their infant’s cues (Eid2001). Both, mothers who use
substances and infants with PAE, have risk fadt@scan impact their interactions.
Infants with heavy PAE have sensory processingnautiological challenges that can
influence their affect, resulting in a “fussier’rdeanor (O’Connor et al., 2002), placing
mothers and infants at risk for more negative adgons. Low-quality mother-infant
interactions are also thought to negatively infeeemfant development (Eiden, 2001). It
is probable that these negative interactions wipact attachment and the mother-child
relationship later on in the child’s life. Theredooffering early intervention services to
mothers of infants and young children exposedadohail in utero could promote the

mother-infant relationship by improving maternahsévity and caregiving practices.
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3. Aims and Hypotheses
While research on mother-child interactions haslweme with various
populations of children with polysubstance and ptahexposure, specific research on
mother-infant interactions in infants with modereadeavy PAE has yet to be studied in
greater depth. Examining maternal sensitivity itimer-infant dyads who are at risk for
relationship challenges is an important step towatdntifying risks as early as possible
and to understanding the intervention needs ingbilation. The goals of this study

were:

Aim 1. To compardiological mother-child dyads of 6-15 month oldanfs with
moderate to heavy PAE to biological mother-chilédly with minimal to no PAE on
indicators of maternal sensitivity, as measurethieytype and frequency of observable
affective behaviors. Behaviors were measured usiagnfant and Caregiver
Engagement Phases (ICEP) and Coding Interactiva\Bah(CIB) instruments, during
the play and reunion phases of a standardizedtisteassor, the Still Face Paradigm

(SFP).

Hypothesis 1.1: Mothers of infants with moderatdreavy PAE will show lesser
frequency of positive engagement behaviors on@#iePI (such as less social
monitoring and less social positive engagementinduhe play and reunion phases
of a social stressor (SFP) when compared to motifendants with minimal to no

exposure.
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Hypothesis 1.2: Mothers of infants with moderatdreavy PAE will show lesser
intensity of maternal sensitivity behaviors on @8 (such as less positive affect
and less acknowledging) during the play and reuplwases of a social stressor

(SFP) when compared to mothers of infants with malito no exposure.

Aim 2: To compare biological mother-child dyads of 6-1&mth old infants with
moderate-to-heavy PAE to biological mother-chilégdy with minimal to no PAE on
mother-child affective matching before and aftsoaial stressor as established by the

number of dyadic matches versus mismatches usenifCtaP.

Hypothesis 2: Mother-infant dyads where the infaas exposed to moderate-to-
heavy PAE will show higher overall levels of misctegd engagement states in both

SFP episodes when compared to dyads where the hddrminimal to no exposure.

4. Methods
4.1. Study Description
4.1.1. Study design. This study was part of a larger study that compared
biobehavioral regulatory functions of nine 6-15 riwald infants with PAE to nine 6-15
month-old infants with minimal to no PAE. In thamary study, biological mothers
were observed interacting with their children idevelopmental social stress paradigm,
the Still Face Paradigm (SFP), which is describgddw. This study examined the data

collected regarding maternal affective behaviothhe infants before and after the
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SFP. Child data from the primary study has alrdagln analyzed and is being prepared
for publication (Jirikowic, Chen, Gendler, Nashda@armichael Olson, 2012). Analysis
of the maternal behaviors and examination of treltymatching of maternal-child
behaviors was the focus of the present study.

4.1.2. Study sample. Participants were recruited and enrolled in acaacdavith
the Institutional Review Board (IRB) guidelines apyed by Seattle Children’s Research
Institute, with confidentiality safeguarded by tlling the Health Insurance Portability
and Accountability Act (HIPAA) and IRB guidelines.

Infants with PAE were recruited through local sabse abuse treatment centers
using established and sensitive recruitment stiegedClients from treatments centers
who met inclusion criteria were first identified bye center staff, and were given a study
brochure. If verbal permission was granted, théherowas contacted by the study
recruiter. Inclusion criteria for infants with PAE includedy thale or female; 2) all
races/ethnic backgrounds; 3) age 6-15 months dintteeof enrollment in the study; and
4) moderate-to-heavy PAE, as determined by addic@verity and gestational alcohol
use. The Frequency-Binge Aggregate Score (F-BA®; 8 Streissguth, 2001) was used
to identify mothers at risk for having alcohol-affed children. Occasional history of
other drug use during pregnancy was allowed, b@timg F-BAS criteria was required,
and alcohol had to be the primary substance abusedto and during pregnancy.
Participating women also had to self-report bemgyéatment or recovery at the time of
enrollment. Exclusion criteria for children with PAE includedfants with significant
disruptions in the primary caregiving relationsfiip., more than 2 different home

placements or living with current caregiver fordélsan 50% of chronological age).
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Participants in the comparison group with minincaho PAE were recruited
through word of mouth. Caregivers of age-eligithddren were provided with a study
brochure at the infant well-child visits along wgtudy contact information. Responders
were screened by phone by the study recruiter usglgsion/exclusion criteria and a
brief set of questions about alcohol use duringmpaacy.

Exclusion criteria for both groups included premathirth (<37 weeks gestation),
any congenital abnormalities or any acute or cliromdical conditions affecting the
cardiac, respiratory, or neuromuscular systemiseatiine of enrollment in the study. To
account for the higher probability of cumulativerdiwpmental risks in the group of
children with PAE, multiple indicators of postnaglvironmental risk were assessed.
Maternal depressive symptoms were screened usenGehter for Epidemiological
Studies-Depression Screen (CES-D; Radloff, 1971he frequency and type of social
problems and difficult life events such as substaatmuse and unemployment was
assessed with the Difficult Life Circumstances (DlgDestionnaire (Barnard, 1994) for
descriptive purposes. All mothers enrolled in thelg were the infants’ biological
mothers.

4.1.3. Procedure. Informed consent was obtained prior to beginninglygt
procedures. The study was conducted at Seattldr€his/Pediatric Clinic Research
Center (PCRC) following an overnight sleep studthwihe mother-infant dyad. As part
of the larger study, all infants had electrodeaddied to their heads and chest to monitor
autonomic activity. The mother-infant interactsub-study added approximately one
hour in the morning to the PCRC overnight visititeA the child awoke and had time to

eat and settle with the caregiver, #tdl Face Paradigm (SEHRronick et al., 1978) was
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presented as the social stressor. The SFP isdasthzed developmental paradigm used
to study infant affect and stress regulation, amaviolves a normal play interaction
episode, a still-face episode, and a reunion epis@dh each episode lasting 2 minutes.
A research assistant conducted the SFP using sthneld procedures (Tronick et al.,
1978). For the SFP, the caregiver was instruaegaay with her child. During the still-
face episode the mother was instructed to mairtaiautral facial expression, remain
still, and look slightly above the infant’s headaweoid eye contact. During the final
reunion episode the mother resumed a normal ptayaction. To assure procedural
fidelity, the primary investigator randomly obsesvide SFP administration on four
(25%) dyads. The SFP procedure has been usedseignn infant and toddler
research and with alcohol-exposed parent-infantislyblaley, Handmaker, & Lowe,
2006). The SFP has been used with infants andtuedldiiers and although the SFP has
been more frequently used with younger childreg.(&-9 month old children)
(Weinberg, Tronick, Cohn, & Olson, 1999), for catency, it was used with all children
in this study, which included a few 10-15 month olaldren.

4.1.4. Instrumentation: Measures of interactive behavior and maternal
sensitivity. In this studyjnfant and mother affective responses were recoddeadg the
SFP using split screen video-recording equipm&viith the software selected for this
study, maternal behaviors were coded in discrete;second intervals. Video recordings
were stopped in one-second intervals allowing chttemake a judgment and assign a
code. The video recording of the mother-infan¢iattion was coded using two

instruments: the Infant and Caregiver Engagemeas&h(ICEP; Weinberg & Tronick,
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1999) and the Coding Interactive Behavior (CIB;dRehn, 1998), both of which are
described below.

4.1.4.a. Infant and caregiver engagement phases. The Infant and Caregiver
Engagement Phases (ICEP; Weinberg & Tronick, 1898)microanalytic coding
scheme where the coder observes each clip of toeded interaction (at a sampling rate
of one code per second) and classifies the behaf/imother and infant in that frame.
For the infant, the coded categories were: 1) megangagement, 2) protest, 3)
withdrawn, 4) object/environment engagement, S)ataeonitor, 6) social positive
engagement, 7) sleep and 8) unscorable. For thigemahe categories were: 1) negative
engagement, 2) hostile/intrusive, 3) withdrawnndh-infant focused engagement, 5)
social monitor/no vocalizations or neutral vocdii@as, 6) social monitor/positive
vocalizations, 7) social positive engagement, &geerated positive engagement, and 9)
unscorable.

The ICEP is a well-established scoring system tsedde mother and infant
interactions. Tronick and Weinberg (1999) devetbthe ICEP based on Tronick and
Weinberg’s Infant and Maternal Regulatory Scoriygt®&ms (IRSS) and Tronick’s
Monadic Phases Scoring System (MRSS). Weinbeafj €1999) determined the
reliability of ICEP codes using percent agreemdfroximity codes ranged from 76%-
94%, gaze codes ranged from 89%-98%, vocalizatoles ranged from 79%-96%,
touch codes ranged from 80%-100%, and elicits coaleged from 77%-93%. Kappa
values were 0.79 for gaze and 0.85 for proximitye(iderg et al., 1999).

As part of the main study, an examiner masked dogstatus coded infant

behaviors by using the ICEP. Using the same IGioArgy system, maternal behaviors
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were coded byhe primary investigator, who was also masked tmgrstatusPrior to
coding, a computerized software program (Mangoldract®) available through the
Behavior Observation Laboratory and Coding Facdityhe University of Washington
Center for Human Development and Disability (CHD®B#&s used to create an interface
between the DVD recordings and the computer-basaetime scoring. Behaviors were
coded in one-second intervals within each SFP dpis®ositive, negative, and neutral
behaviors were coded using the ICEP coding categioriNegative codes included
negative engagement, hostile/intrusive, and witlvdraNon-infant focused engagement
was the neutral code and positive codes includeihlsmonitor/no vocalizations or
neutral vocalizations, social monitor/positive viazaions, social positive engagement,
and exaggerated positive engagement. The codiegay of social positive
engagement was used if the mother expressed moaifect such as full smiles (closed
or open), laughter, or play faces. The codinggmateof exaggerated positive
engagement was used if the mother expressed betauich as exaggerated play,
surprise, mock and coo faces. If the mother’s faas obscured due to poor camera
angles or technical problems, the coding categbunscorable was used (Weinberg &
Tronick, 1999).

Outcome data from the ICEP is the percent of @ibsds where mother (or child)
displayed a certain behavior in one of the categadiescribed above. The ICEP
categories were used to address Hypothesis 1.1Aiomi, for both play and reunion
episodes.

4.1.4.b. Coding I nteractive Behavior. Although the ICEP has a variety of coding

categories for engagement behaviors in mothedsgs not focus on maternal sensitivity

39



or the mother’s ability to monitor and respondhe thild. Maternal behaviors that
indicate sensitivity include responsiveness, pasyti affection, encouragement, support,
and warmth. The Coding Interactive Behavior (CH8ldman, 1998) protocol is a
system for coding parent-infant interactions usirgget of observable behaviors. lItis a
well-established tool that has been validated acaoside range of ages, cultures, with
low-risk and high-risk dyads (Feldman, 2010; Feldptadelman, & Rotenberg, 2004;
Feldman & Klein, 2003; Feldman & Masalha, 2010heTCIB has also demonstrated
sensitivity to differences in parent-child inteiags related to the family’s culture, sex of
the parent, social-emotional risk factors as welbmlogical risk factors (Feldman, 2000;
Feldman, Eidelman, Sirota, & Weller, 2002; Feldnmdasalha, & Nadam, 2001; Keren,
Feldman, & Tyano, 2001). The CIB codes 43 behawsing a 5-point scale with 1
indicating a minimal level and 5 indicating a maalrtevel of the specified behavior.
Twenty-two of the 43 coded behaviors pertain togheent. The CIB is designed to code
interactions with children ranging from 2-monthd tdhrough 36-months of age. Since
the CIB does not require a specific type of tagls $pecific codes designed to measure
sensitive caregiving, and the children in this gtudhere within the age range covered by
the CIB, we used the parent codes from this toalskes maternal sensitivity.

For this study, the focus of the CIB coding systeas on the effectiveness of the
mother to monitor and respond to her infant. Tpecgic codes used from the CIB to
measure maternal sensitivity included: 1) Acknowlad, 2) Parent Gaze/Joint
Attention, 3) Positive Affect, 4) Vocal Appropriatess, Clarity, 5) Appropriate Range of

Affect, 6) Consistency of Style, 7) Resourcefuln@dParent Supportive Presence, and
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9) Adaptation-Regulation (Feldman, Weller, Sird&eidelman, 2003; Feldman &
Eidelman, 2009).

The outcome for the CIB is a score between theegat 1 and 5 for each
category described above. The CIB average scoges uged to address Hypothesis 1.2
from Aim 1 for both play and reunion phases.

4.1.4.c. Coding and interrater reliability. The principal investigator of this study
trained a research assistant and establishedateereliability using percent agreement
(>88%) for the ICEP maternal behavioral codingaiiiing took six hours and included
reviewing the ICEP manual, discussing each codkeiail, coding two practice tapes,
and comparing codes for practice tapes. For egud the principal investigator and
research assistant had two scoring sheets, onagabieet for the play episode and one
scoring sheet for the reunion episode (see Appetidor ICEP Score Sheet). Each cell
on the coding sheet denotes one second and the waiald write one of the nine
possible ICEP codes in each cell for both the play reunion episodes. Each episode
lasted a total of 120 seconds.

Interrater reliability was checked by the primamnyestigator on four randomly
selected tapes (25% of the sample, two from eamhpdrduring the early to mid stage of
coding. Reliability was calculated using the number of agrents within the episodes
and dividing that figure by the sum of total obsgions (Weinberg & Tronick, 1996).
Interrater agreement for the four tapes was 88%4, 3%, and 92%. To account for the
variability and random chance of agreement, Cohlesyppa was used and the values
were 0.46, 0.47, 0.52, and 0.72. According todhassification by Fayers and Machin

(2000), all kappa values ranged from moderate tmlgirength of agreement. Cohen’s
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kappa can be misleading as it is influenced byrs¢vactors including the total
percentage of positives. This occurred in twoajuhe four scorings. For the lowest
kappa values of .46 and .47, the mothers demoedtgaicial positive engagement most
of the time and both raters scored the mother'gigedehaviors with high percent
agreement. This resulted in lower kappa valuesitkee high percent agreement.

Two research assistants, trained and reliablearirsg the CIB, obtained CIB
interrater reliability on three randomly selectegds (one from the PAE group, two from
the comparison group). Scores for maternal sertgitodes were entered onto two
separate sheets per video, one coding sheet fp(s#a Appendix D) and one coding
sheet for reunion (see Appendix E). Reliabilitysvealculated using the number of
agreements within the episodes and dividing tlyatré by the sum of total observations
(Weinberg & Tronick, 1996). Interrater reliabilitgr the three tapes was 28%, 39%, and
39%. Point-by-point agreement was used to determiterrater reliability, however, if
interrater reliability were to be reassessed usitrgclass correlation coefficient (ICC) as
the measure of reliability, reliability could beghier because many of the ratings between
coders were similar although not exact.

4.1.5. Measure of dyadic matching behavior. To measure dyadic matching
behaviors we calculated the proportion of secondghich each mother and infant
presented with matched/mismatched behaviors dimatiy the play and reunion phases.
Dyadic matching was defined as a state shared thyrhother and infant at the same
point in time. For example, a match would be thathar in a positive state and the infant
in a positive state. Dyadic mismatching was defiag a non-shared state by both mother

and infant at the same point in time. For examgpl®ismatch would be the mother in a
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neutral state and the baby in a positive stateniCkoet al., 2005). Coding was
completed second by second and ICEP maternal aloddeta was used when
determining dyadic matching. To determine mismadcbehaviors, we collapsed the
nine ICEP categories into the following three catezs for both maternal and child
behaviors: negative (negative engagement, hostilesive, withdrawn), neutral (non-
infant focused engagement), and positive (socialitagno vocalizations or neutral
vocalizations, social monitor/positive vocalizaspsocial positive engagement,
exaggerated positive engagement). Categoriesaodiepsed according to Tronick et al.
(2005) using the ICEP to examine matching and miisihidg among mothers and
infants.

4.1.6. Other measures. Two standardized infant behavior questionnairesewer
completed by the caregiver as part of the intakegutures for the larger study, requiring
approximately 30 minutes to complete. The Revisé&aht Behavior Questionnaire
(IBQ-R; Gartstein & Rothbart, 2003) measures termpent and behavior in infants
between the ages of 3 and 12 months. Acceptatadmal reliability is reported for three
IBQ-R broad factors (Cronbach’s alpha = 0.91 t@.9nter-rater agreement between
primary and secondary caregivers is reported aemte(r = 0. 30 to 0.71). The Infant-
Toddler Symptom CheckligtTSC; DeGangi et al., 1995) assesses regulatdrs\bers
and symptoms of dysregulation for infants 7-30 rherdld. Evidence of construct
validity of the ITSC has been reported and it isssdered an accurate screening tool to
differentiate normal and regulatory-disordered i$a

Two brief caregiver questionnaires to assess ptteeological risk factors were

also completed: the Center for Epidemiological &skDepression Scale (CES-D;
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Radloff, 1977) and the Difficult Life Circumstanc@3LC; Barnard, 1984) The CES-D
is a reliable and valid 20-item self-rating scadedito screen for depressive symptoms in
the general population. A cutoff score above léoissidered clinically significant.
Internal consistency is reported as high (coefficedpha = 0.85 to 0.90), test-rest
reliability is reported moderate (r = 0.45 to 0,68)d concurrent validity is reported as
excellent. The DLC questionnaire is a reliable aalkitl 28-item self-report that
measures the frequency of maternal and social gmbbnd stressful life events. Test-
retest reliability is reported as moderate (r 002 0.70) and statistically significant
correlations were found between the Beck Depredsventory (Beck, Ward,
Mendelson, Mock, & Erbaugh, 1961) score (r = 020.69) and the DLC (Barnard,
1989).
4.2. Statistical Analysis

Descriptive statistics were calculated by groupER#Rd comparison) for all
variables of interest. Since the sample sizes wal and this was an exploratory
study, analyses were mostly descriptive and exfuoya To test medians for maternal
sensitivity behaviors we used non-parametric tbstsdid not require assumption of a
specific parametric distribution of the data. Veéhihere were multiple tests in this small
data set, we did not correct for multiple comparsaiven the exploratory nature of the
study. Therefore, the results are to be interdreti¢h caution with the understanding
that they need to be corroborated in further studred are useful to direct future
research.

To compare the behaviors of mothers of infants aittd without PAE using the

ICEP (hypothesis 1.1), we calculated the proportibtne time in which the mother
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presented each of the nine behaviors in both @ne gahd reunion phases of the SFP. Of
the three SFP phases — play, still face, and raunionly the play and reunion phases
were coded because the still face phase requieemdither to not interact with the infant.
Since the behaviors for each mother are mutualljusie and have to sum to 1, we are
basically comparing the distribution of behaviosgtlijin nine categories) for each
woman. There is no simple way to test for theedéhces of distributions in such a small
sample, and therefore, we did not carry out anystitzal tests. Histograms of the means
of each group and for each mother were used fopeoison to explore the differences
between the two groups.

To compare the behaviors of mothers of infants W#tE and comparison infants
using the CIB (hypothesis 1.2), we calculated tlegliam score for each category by
group (for both, play and reunion phases) and ddstedifference in medians by using
the Mann-Whitney U test.

To assess the differences in maternal behavioragltive play and reunion
episodes using the ICEP (hypothesis 2), we suletlatie proportion of positive
behaviors in the reunion episode from the playagfedor each mother. To determine
dyadic mismatched behaviors, we calculated thequtigm of the time in which each
mother and infant presented with matched/mismatbleba@viors for both the play and

reunion phases.

5. Results

Sociodemographic characteristics of the motherbdtin groups are reported in

Table 1. Mean ages for mothers were comparabledaet groups. Mothers of infants
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with PAE had lower household income, lower leveédtication, and slightly higher
levels of past diagnosis and/or treatment for degpo@ than the comparison group. By
design, mothers of infants with PAE consumed mddei@aheavy amounts of alcohol
during pregnancy and tended to binge drink durireggpancy more than drinking daily.
The comparison group consumed little or no alcalwing pregnancy, in either binge or
daily use. Mothers in the PAE group reported & héyel of tobacco and drug use
during pregnancy; the comparison group reportedseoat all. According to the DLC
guestionnaire mothers of infants with PAE repohagher levels of life stressors than the
comparison group. Results from the CES-D werelambietween the two groups,
showing that 7 mothers from the PAE group and 7herstfrom the comparison group
were below the cutoff score of 16 for significaepdessive symptomatology. Mean
scores on the CES-D for mothers in the PAE grourewkghtly higher than the
comparison group.

Sociodemographic characteristics and parent-rdtgd iegulatory and
temperament outcomes for infants are reported bieT2 Mean infant age was
comparable between groups. The group of infantis RAE had a larger percentage of
females. With the ITSC, two children in the PAByp scored in the atypical range, and
one child in the comparison group scored in theia} range. Mean scores on the ITSC
were higher for the children in the PAE group. 1®smn the ITSC above cutoff scores
10 (7-9 month olds), 12 (10-12 month olds), and11®18 month olds) can indicate
challenges in the areas of self-regulation, sleepfeeding, and sensory processing. For
temperament characteristics, mean scores on e&ZisuBtest were relatively

comparable with the exception of the fear categohgre the mean raw score difference
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exceeded one point. Higher scores on the IBQ atdimore of a specified behavior. See
Jirikowic et al. (2012), for a full descriptive gile of infant biobehavioral

characteristics.
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Table 1

Sociodemographic Characteristics of Mothers

PAE Comparison

Characteristic (n=9) (n=9)

% or Mean (SD) % or Mean (SD)

Maternal age in years, Mean (SD) 32.6 (6.7) 33.2)(4
Maternal Characteristics
Income: low, % 100 0
Education level: low, % 88.9 111
Self-report of past or current
depression: yes, % 55.6 44.4

Frequency-Binge Aggregate Score

5-drink binge, Mean (SD) 34.7 (38.9) 0.1 (0.1)
Daily (> 1 oz per drinking day), 4.9 (7.9) 3.9 (6.2)
Mean (SD)
Tobacco use: yes, % 44.4 0
Any elicit drug use: yes, % 77.8 0
Meth during: yes, % 55.6 0
Marijuana during: yes, % 44.0 0
DLC Total, Mean (SD) 8.0 (5.6) 1.9 (0.8)
Total CES-D Depression, Mean (SD) 12.0 (5.7) 18.8)(

Note. DLC = Difficult Life Circumstances. CES-D = Cenfer Epidemiological Studies-

Depression Screen.
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Table 2

Sociodemographic Characteristics of Infants

PAE Comparison

Parent Questionnaire (n=9) (n=9)

% or Mean (SD) % or Mean (SD)

Infant age in months, Mean (SD) 10.7 (3.1) 10.9)(2.
Infant sex: Female, % 66.7 44.0
ITSC
Atypical, % 22.2 11.1
Total raw score, Mean (SD) 8.2 (8.5) 4.9 (4.2)

IBQ subtest scaled scores

Cuddliness, Mean (SD) 5.6 (0.6) 5.4 (0.8)
Approach, Mean (SD) 5.5(0.9) 5.8 (0.9)
Vocal reactivity, Mean (SD) 5.5(0.9) 5.4 (1.0)
Smile, Mean (SD) 5.2 (0.7) 5.5(0.7)
Soothability, Mean (SD) 5.2(0.9) 5.6 (0.8)
Rec Distress, Mean (SD) 4.6 (1.2) 5.5 (1.0)
Perceptive sensitivity, Mean (SD) 4.3 (2.2) 3.9]1.
Orienting, Mean (SD) 4.3 (1.2) 3.9(1.2)
Fear, Mean (SD) 3.7 (1.5) 2.8 (1.2)
Activity, Mean (SD) 3.5(0.5) 3.6 (0.6)

Note. ITSC = Infant-Toddler Symptom Checklist. 1BQ #dnt Behavior Questionnaire.
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5.1. Comparison of | CEP Between PAE and Comparison Groups

Primary Aim #1 results are reported in Tables 3 androportions of maternal
affective behaviors observed during the two-mir&f® episodes of play and reunion are
shown in Table 3. Each cell contains the meangmage of time a group spent
engaging in a specific maternal behavior duringegithe play or reunion episode
(columns sum up to 100%).

5.1.1. ICEP play. The following maternal behaviors were seen dutimggplay
episode of the SFPWithin both groups, positive behaviors were thenary observed
maternal behavior, for the mothers of infants vViithE and comparison group (95.8%
and 98.1%, respectively). Mothers in both groupsaged some neutral behaviors (3.6%
and 1.2% for PAE and comparison groups, respeg)ivél small number of negative
behaviors were seen in the PAE group (0.7%), witimegative behaviors observed for
the comparison group. Across both groups, of tieerved positive behaviors, social
positive engagement behaviors (positive affect sictull smiles, laughter, or play faces)
occurred the most frequently (74.9% and 81.0% fE Rnd comparison groups,
respectively).

5.1.2. ICEP reunion. The following behaviors were seen during the r@un
episode. Positive behaviors were the primary olesematernal behavior for the mothers
of infants with PAE and comparison group (95.6% @8 %, respectively). Mothers in
both groups showed some neutral behaviors (4.3%4. d8d for PAE and comparison
groups, respectively). No negative behaviors vadxserved for mothers in either group.

Across both groups, of the observed positive baefraysocial positive engagement
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behaviors occurred the most frequently (78.3% an€é% for PAE and comparison

groups, respectively).

Table 3

Mean Percentage of Maternal Affective Behaviors Observed During Play and Reunion

Episodes
PAE Comparison
Maternal Behavior Codes (n=9) (n=9)
Play Reunion Play Reunion
Mean (SD) Mean (SDMean (SD)Mean (SD)
Negative
Negative engagement 0.64 (1.3) 0.0 0.0 0.09 (0.3)
Hostile-intrusive 0.1 (0.3) 0.0 0.0 0.0
Withdrawn 0.0 0.09 (0.3) 0.0 0.0
Neutral

Non-infant focused engagement 3.6 (4.2) 4.3(3.7).2(1.4) 1.1(1.2)

Positive
Social positive engagement 74.9 (30.1) 78.3 (1BDP (11.5)71.9 (30.0)
Social monitor/Positive vocs 9.0(20.1) 0.8(1.4).8@.0) 8.2(12.0)
Social monitor/No vocs 7.2(9.0) 10.4(13.7)9 (12.6) 17.2 (25.0)

Exaggerated positive engagement.7 (4.5) 6.1(5.6) 5.4(3.8) 1.4(2.4)

Unscorable 0.0 0.0 0.83 (2.0) 0.0

Note: vocs = vocalizations.
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5.2. Comparison of CIB Between PAE and Comparison Groups

Means and standard deviations by group and gronfrasis for the CIB Parent
Sensitivity Codes for the episodes of play and i@uare shown in Table 4. For the play
episode, statistically significant differences betw the PAE group and the comparison
group were found for the categories of positiveetfvocal appropriateness, clarity, and
appropriate range of affect (p< 0.01), and acknduiley, parent supportive presence,
and adaptation, regulation (p< 0.0%)or the reunion episode, a significant difference
between the PAE group and the comparison grouprieatonly for the category labeled

appropriate range of affect (p= 0.03).
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Table 4

Descriptive Satistics: Coding Interactive Behavior Parent Sensitivity Codes

Parent Sensitivity Codes Play Reunion
PAE Comparison| p-valué PAE Comparison| p-valué
(n=9) (n=9) (n=9) (n=9)
M SD M SD M SD M SD

Consistency of style 46 04 45 0.4 0.60 47 03.6 404 0.93
Parent gaze/Joint attention 43 06 4.7 a.5 019 7 404 49 0.1 0.22
Vocal appropriateness, clarity 41 03 46 03 0.0143 04 47 03 0.06
Appropriate range of affect 41 03 46 0.3 00L 2406 47 03 0.03
Acknowledging 39 06 46 0.5 0.02 44 0.9 4.8 0.30.44
Positive affect 39 02 48 0.4 0.01 41 05 43 6 0. 0.19
Parent supportive presence 3.7 08 44 0.4 0.03 311 3.6 0.8 0.22
Adaptation, regulation 3.7 08 44 0.5 0.04 31 1136 0.2 0.26
Resourcefulness 27 13 3.0 1P 0.34 37 09 444 |0.011

Note: Mann-Whitney U test for comparison of medians




5.3. Comparison of Mismatched Behavior s Between PAE and Comparison Groups

Results from primary Aim #2 are reported in Figute®, and 3. Dyadic
matching was defined as a shared behavioral staje &s defined by the ICEP
categories of positive, neutral or negative) byhbobther and infant at the same point in
time. Dyadic mismatching was defined as a noneshatate by both mother and infant
at the same point in time (Tronick et al., 200bhe sample size for examining dyadic
matching was eight dyads in each group (with PAE @mparison). The decrease in
sample size was due to technical problems withwdeo-recorded files.

5.3.1. Mismatched behaviorsduring play. Comparison of mismatched
behaviors using the ICEP combined categories ochtnegy neutral, and positive for
mothers and comparison infants and mothers andtsfeith PAE during the 2-minute
SFP episode of play is presented in Figure 1. riguttie play episode, mothers and
infants in the comparison group had scores thavetanore variability, ranging from
29% to 100% for mismatched behaviors, than the BilEp where scores ranged from

41% to 97% for mismatched behaviors.
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Figure 1: Comparison of mismatched behaviors (positive, méuand negative) of
mothers and comparison infants and mothers andtsf@ith PAE during the play phase

of the Still Phase Paradigm.

5.3.2. Mismatched behaviorsduring reunion. Comparison of mismatched
behaviors using the ICEP combined categories ohtnegy neutral, and positive for
mothers and comparison infants and mothers andtsfeith PAE during the 2-minute
SFP episode of reunion is presented in Figure @ingQ the reunion episode, both groups

of mothers and infants had similar distributiongreématched behaviors with the
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comparison group ranging from 33% to 100% and #hE Broup ranging from 31% to

100%.
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Figure2. Comparison of mismatched behaviors (positivefnaguand negative) of

mothers and comparison infants and mothers andtsfeith PAE during the reunion

phase of the Still Phase Paradigm.

5.3.3. Differencein positive behavior s between groups. Comparison of the

difference in positive behaviors using the ICEPrfathers and comparison infants and
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mothers and infants with PAE across phases of tHd*8ase Paradigm is presented in
Figure 3. For positive behaviors across episaaeshers and infants in the comparison
group had differences that showed less varial{iagpging from -1.0 to 5.0) than the PAE
group (ranging from -4.0 to +13.0). Four mothershe PAE group demonstrated more
negative differences than the comparison groupthbts with negative differences
demonstrated more positive behaviors in the plasptthan in the reunion phase.
Mothers in the PAE group demonstrated less comgigte positive behaviors (3 mothers
with -4.0 and 1 mother with -2.0) across episotias the comparison group (2 mothers

with -1.0).
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Figure 3. Comparison of the difference in positive behavmrsnothers and comparise

infants and mothers and infants wWPAE across phases of the SFP.

5.4. Exploratory Analysis: Mismatched Behavior s

After examiningthe distribution of mismatched behaviors for batbugps during

play, it was determined that more informatwas neededbout the characteristics of t

dyads in either group that had more matches venssmatches For exploratory

purposes thenismatched behaviors aselectedsociodemographic characteristics of

mothers (age, education level, depression,-D, DLC, F-BAS Binge, BBAS Daily,

polysubstance use) and the infants (age, gend8€,ITBQ) were examined by dye
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Given the purely descriptive nature of this portajrihe study, these results should be
interpreted with caution.

After examining these characteristics, a table Wotlir quadrants was created. A
comparison of mismatched behaviors of the mothedsraants from each group are
reported in Table 5. Each quadrant representswpgrcomparison or PAE, and a
percentage (with a cutoff of above or below 50%@du® determine a category of typical
or atypical mismatched behaviors. The cutoff fasmmatched behaviors was 50% based
on Tronick’s work in this area (Tronick & Gianinb986). A higher percentage of
mismatches increase the risk for negative mothiantrinteractions. Infants who
experience mismatches above 50% have shown dedress®f coping strategies
(Tronick & Gianino, 1986) and spend more time facgon coping behaviors aimed at
maintaining self-regulation and less time focusangepairing the interaction with the
mother (Tronick, 2007). Experiencing mismatchdsweé50% is better for infants and
for the mother-infant relationship. Infants wh@gerence mismatches below 50%
appeared to learn effective coping strategiesdpairing mismatches such as self-
comfort, gaze aversion, signaling, and withdrawihgthe PAE group, seven of eight
mothers (87.5%) had mismatches above 50% and osiglttfmothers (12.5%) had
mismatches below 50%. In the comparison group, diveight mothers (62.5%) had

mismatches above 50% and three of eight had misiesiteelow 50%.
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Table 5

Comparison of Mismatched Behaviors

Per cent of Mismatched PAE Comparison
Behavior

% Above 50 7 (87.5%) 5 (62.5%)

% Below 50 1 (12.5%) 3 (37.5%)

5.4.1. Past diagnosis of and/or treatment for depression. Depression was a
variable of interest for mothers. A depressiorelalf “yes” indicated that the mother
had reported being diagnosed or treated for deipresacluding post-partum depression
at any time. A depression label of “no” indicatbadt the mother had not been diagnosed
or treated for depression. Of mothers in the PAdug with mismatched interactions
above 50%, 4 of 7 mothers (57.1%) reported pastioent depression. In the
comparison group 2 of 5 mothers (40.0%) with misined! interactions above 50% also
reported past or current depression. In conteishe mothers in the PAE group with
mismatched interactions below 50%, 0 of 1 (0.0%bpreed no past depression. One of 3
mothers (33.3%) in the comparison group with misimed interactions below 50%
reported no past depression.

5.4.2. Mean IBQ fear scores. When examining child factors, the mean score on
the IBQ fear subtest was of interest because isfaith PAE demonstrated a higher
mean score on this subtest than infants with littleo PAE. Fear is operationalized in

the IBQ as a startle or distress to sudden changssnulation, novel physical objects or
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social stimuli as well as an inhibited approachawelty. A mean score above 2.8
indicates atypical levels of fear (Gartstein & Rwmdlt, 2003). Of infants in the PAE
group with mismatched interactions above 50%, 5 ioffants (71.4%) had mean fear
scores above 2.8. In the comparison group 2 ofdnts (40.0%) with mismatched
interactions above 50% also had mean fear scom&dh8. In contrast none of the
infants in either the PAE or comparison group vtismatched interactions below 50%

had mean fear scores above 2.8.

6. Discussion

This exploratory study provides a descriptive bébraV profile of nine mothers
of high-risk infants with moderate-to-heavy PAE gared to nine mothers of infants
with minimal to no PAE. This study examined thieefive behaviors of mothers with
their infants before and after a standardized indtness protocol, the Still Face Paradigm
(SFP). According to the ICEP outcomes, positivgagiement was the maternal behavior
primarily observed for both groups across SFP playreunion episodes. For the CIB
outcomes, mothers in the PAE group demonstratedskessitive behaviors than the
comparison group in several categories. Mothedsiafiants with PAE had similar
overall levels of mismatched interactions when carag to mothers of infants with little
to no PAE. Together these findings suggest ttettbthers of infants with PAE had
strengths in engaging their children in positiveysydbut they had some challenges or
differences in the quality of their interactionglwiheir child such as reading infant cues

in a sensitive manner. Because the sample sizessnell and this was an exploratory
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study, results are to be interpreted with cautidh the understanding that they need to
be corroborated in further studies.
6.1. Maternal and Child Factors

Sociodemographic characteristics of mothers arahisfindicated that women in
the group of children with PAE had lower househaltbmes and lower levels of
education than mothers of comparison infants. réstengly, mothers from both groups
had similar levels on the CES-D depression scneich was unexpected. This could
have potentially affected outcomes for the comparigroup, resulting in scores more
similar than expected, because it is possiblerttaéernal depression made providing
sensitive and responsive caregiving more challenffinmothers in both groups.
Although the infants in both groups had comparabtees on the IBQ-R, the infants
with PAE had higher scores on the ITSC suggeshegbssibility of more regulatory
challenges than the comparison group (Jirikowigl €2012). These regulatory
challenges were not statistically significantlyfeient between the groups. A larger
sample would be needed to determine the presenueref regulatory challenges among
the children with PAE.
6.2. Comparison of Observable Affective Behaviors

The results comparingological mother dyads of 6-15 month old infanithw
moderate-to-heavy PAE versus biological mother dyaith minimal to no PAE on
indicators of maternal sensitivity, as measurethieytype and frequency of observable
affective behaviors using the Infant and Caregi#egagement Phases (ICEP) did not
support hypothesis 1.1. Mothers of infants withderate-to-heavy PAE did not show

lesser frequency of positive engagement behavioth® ICEP (such as more
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withdrawn/intrusive and less social positive engiaget) during the play and reunion
phases of a social stressor (Still Face Paradigmhvweompared to mothers of infants
with minimal to no PAE. Mostly positive maternataviors and very few negative
maternal behaviors were noted for both groups th ptay and reunion episodes. The
type of positive behavior observed most frequewthg social positive engagement
defined as the caregiver expressing positive affech as full smiles (closed or open),
laughter, or play faces (Weinberg & Tronick, 199%his finding suggests that mothers
of infants with PAE have strengths in engagingrtbbildren in positive ways. It was
encouraging to see so many positive behaviors artiesifpigh-risk group of women
who were struggling with risk factors including leducation levels, depression, low
SES, and other stressful life circumstances.

The lack of negative behaviors for the mothershaidcen with PAE could be
performance-related. Mothers of children with Pi&El and expect to be judged by
society (Wood, 2010). Therefore, mothers of indamith PAE could have felt a stronger
pressure to “do a good job” of playing with and dorting their infants. Findings are in
contrast to other studies that describe how higjhparenting styles are more prominent
among mothers of children with prenatal exposurddiiet al., 1999; Eiden 2001). In
this study experimental circumstances could hafextfd how the mothers from both
groups interacted with their infants. For examfiie,number of observers, the location,
and presence of video cameras, all could haveenfiad mothers to “perform” well for
the study. It could also be that the ICEP is nsamesitive in capturing positive behaviors

than it is with negative behaviors.
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When comparing maternal affective behaviors betwsay and reunion
episodes, mothers of infants with PAE had slightbher percentages of non-infant
focused engagement and slightly lower percentafgsamal monitoring without
vocalizations than the comparison group. Mothetheé PAE group spent more time
looking at things in the environment, which wertedaas non-infant focused
engagement, than the comparison group. This isiitapt because looking at an infant
when playing with or comforting them is crucialremding their cues and engaging with
them. Perhaps the mothers of infants with PAE wereerned and self-conscious about
their performance, especially when their babiesbecupset and they were not able to
calm them in a timely manner. During these strdsabments, the mothers of infants
with PAE would look more frequently at objects e tenvironment.

Hypothesis 1.2 stated that mothers of infants witderate to heavy PAE would
show lesser intensity of maternal sensitivity betisvon the CIB during the play and
reunion phases of a social stressor (Still Facad®gm) when compared to mothers of
infants with minimal to no PAE. In support of hypesis 1.2, mothers of infants with
moderate-to-heavy PAE showed lesser intensity aémal sensitivity behaviors on the
CIB during both the play and reunion phases of3RE when compared to mothers of
infants with minimal to no PAE, group differencesre in the expected direction.

The CIB codes maternal sensitivity behaviors gibaal level. For the CIB play
episode, there were statistically significant graiifferences in numerous important
categories that comprise maternal sensitivity. hdat in the comparison group were
more acknowledging, vocally appropriate, supportalde to adapt and regulate, had

more positive affect and an appropriate range fecathan the PAE group. This
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suggests that during the play episode the mothdisei PAE group had trouble
interacting with their infants in a sensitive mannk could be that mothers in the PAE
group found it more challenging to read subtlennhf@ues, for example during the play
episode, and easier to read the more potent inteed that seemed to occur more
frequently in the reunion episode.

For the CIB reunion episode, mothers from both gsoacted similarly in almost
all categories, with one exception. A statistigailgnificant group difference was found
for the category of appropriate range of affedhe Eontrast between maternal sensitivity
behaviors in the play versus reunion episodes stigigat mothers of infants with PAE
paid less attention to their infants when theiaitf were distressed, though it could have
happened by chance alone, given the small sanmgdeasd multiple comparisons
performed in this study. Mothers in the PAE greygpeared to be sympathetic to the
distress of their children and wanted to comfoetitifants, it could be that mothers in the
PAE group had fewer “tools” to effectively comfaineir distressed children. Positive
mother-infant interactions form the foundation fi@velopment in all areas. Based on
these findings, more research is needed examinatbers of infants with PAE and
relationship-based interventions focusing on teeirsitivity during play.

6.3. Comparison of Mismatched Behaviors

The purpose of comparing matched behaviors wasamime how frequently
mothers and infants were in synchrony, as this prayide insight into how sensitive a
mother is in accurately reading and respondingetarfant’s cues. In contrast to

hypothesis 2, mother-infant dyads where the infieag exposed to moderate-to-heavy
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PAE showed similar overall levels of mismatchedagenent states when compared to
dyads where the infants had minimal to no PAE.

During the SFP play episode, mothers and infantis RAE had mismatched
interactions with slightly less variability (41% $3% for mismatched behaviors) when
compared to mothers and infants with minimal tdPAde (29% to 100% for mismatched
behaviors) One possible reason for the high number of mishestéor both groups
could be that there were very few “negative” bebessdemonstrated by mothers from
either group, and many of the babies demonstrateddtive” behaviors (e.g., crying)
during the reunion phase which resulted in manymatshes.

Mothers from the PAE group demonstrated less dyaisenatching during the
reunion episode, and their distribution of behawwwas very similar to the comparison
group. When comparing the distributions for batbups for the play and reunion
episodes, it appeared that mothers from both grbapame more “in tune” with their
infants after the stressor. One reason for thigdcbe that the mothers of infants with
PAE were not monitoring the infants closely unefthe became upset. It could also be
that reading the infant’s behaviors and cues wa® mloallenging for the mothers of
infants with PAE during play, as the infant cuasdied to be more subtle during the play
episode and stronger during the reunion episoagailBse maternal sensitivity is critical
in helping infants feel safe and secure followirgjrassful event, it was encouraging to
see both groups demonstrating similar proportidmaatched interactions, suggesting
that these biological mothers were attempting &l r@nd respond to their infant’s cues

after a stressful event.
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Across SFP episodes, mothers in the comparisorpgioowed less variability
with their positive behaviors. Predictability is enportant component to maternal
sensitivity and healthy mother-infant interacti¢gAsmsworth, 1979). To examine
predictability across episodes we subtracted thennpercentage of positive behaviors in
the reunion episode from the play episode for ggrhon. For the comparison group,
the difference between their positive behaviorsmiduthe play and reunion episodes was
smaller, indicating more steady positive behauioan the mothers of infants with PAE.
As seen in Figure 3, the lowest score of motheteercomparison group was -1.0 (n=2),
while the lowest score of mothers in the PAE grauas -4.0 (n=3). A score of zero
indicates no change in behavior. These findinggsst that mothers in the comparison
group, even those with the scores below zero, har@ predictable positive behaviors
than mothers in the PAE group.

Many of the mothers in the PAE group (n=5) decredkeir positive behavior in
the reunion. In the PAE group, the scores rangad s high as 12 (n=1) to as low as -5
(n=3). The difference between their positive betva@vduring the play and reunion
episodes was larger than the comparison groug;atidg less predictable positive
behavior. This is very important, because whehilal ¢s distressed they are in need of
sensitive, predictable behaviors from their mothesrder to regulate and recoup after a
stressor (Ainsworth, Bell, & Stayton, 1971; Ainswoet al., 1978). After looking at the
distribution of mismatched behaviors for both gredpring play, it was determined that
more information about the characteristics of thads in either group that had more

matches versus mismatches was needed.
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6.3.1. Maternal factorsinfluencing dyadic matching. Mothers from both
groups reported past depression, mothers of thatsfvith PAE (n=4) and comparison
group (n=3) respectively. Depression is importaribok at because infants of mothers
with depression are at risk for developmental @mges (Goodman & Brand, 2009).
Among mothers with mismatched interactions at amvalb0%, mothers in the PAE
group showed slightly higher levels of past treattrier depression (n=4) than mothers
in the comparison group (n=2). This finding ofreased self-reported depression among
mothers of infants in either group with more misohad interactions is concerning
because mental health impairments, such as matgpadssion, place the infant and
mother at risk for developing an insecure attachtrbased on the characteristics of
mothers with depression that can negatively inftgethe parent-child relationship,
including intrusiveness, unpredictability, and reagiul caregiving (Goodman & Brand,
2009). Depressive symptoms in mothers is relatemhtotional and behavior problems in
children with prenatal polysubstance exposure (B&nBendersky, & Lewis, 2002).
Future studies need to look more closely at matéators including depression, current
and past, as it relates to maternal sensitivith@parent-child relationship among infants
with high levels of PAE.

6.3.2. Child factorsinfluencing dyadic matching. Child factors can also impact
parent-child interactions. When examining childtéas of interest (age, ITSC scores,
IBQ scores), the behavior category labeled asdedhe IBQ-R stood out as a specific
behavior that was somewhat elevated for infantea WAE. Fear is operationalized in the
IBQ as a startle or distress to sudden changdsmalation, novel physical objects or

social stimuli as well as an inhibited approachawelty. According to Gartstein &
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Rothbart (2003), in a previous study mean fearexctor infants who are typically
developing ranged from 2.3 to 2.8. In the groumtdnts with PAE the mean fear scores
were higher, ranging from 1.4 to 5.7, while the pamson group ranged from 1.7 to 3.5.
When examining fear among infants with mismatcimeractions at or above 50%, the
exploratory results suggested that infants withemoismatches were more likely to be
fearful than infants with fewer mismatches. Ingamtthe PAE group with mismatched
interactions at or above 50% showed higher levielsay (n=5) than the comparison
group (n=2). Interactions between mothers anahitsfwith higher fear scores could be
negatively impacted by parent perception of behravinfants with higher fear scores
could be more challenging to care for in a sensiéimd responsive way. The higher
mean fear scores found in the infants with PAE, atso had higher proportions of
mismatched interactions, could be negatively aifigathe mother-infant relationship and
this warrants further attention.
6.4. Compare and Contrast of ICEP & CIB

It is important for research and clinical purpogesompare the two measures
used to capture maternal behaviors, so in theviaiig section, the ICEP and the CIB
coding schemes for analyzing parent-infant intéoastwill be compared and contrasted.
In this study, the ICEP provided less useful infation about the dyads because although
the ICEP has a variety of coding categories foragegent behaviors in mothers, it does
not focus specifically on maternal sensitivity loe tmother’s ability to monitor and
respond to the child. In contrast, the CIB rakesquality of specific behaviors that are
crucial to healthy parent-infant interactions. W®mparing maternal sensitivity in

groups of infants with moderate to heavy PAE andimal to no PAE, Table 4 shows
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that the data provided by the CIB is more discratimg than the ICEP data in Figures 1
and 2. In Figures 1 and 2, using the ICEP da&gistributions for the play and reunion
episodes were similar for both groups. In Tablasing the CIB data, the distributions
for the play and reunion episodes were very diffefer both groups. Ultimately, the
CIB was more sensitive to group differences thanl@EP.

From a clinical and practical standpoint, the twdiaog schemes differ widely on
the time needed to code and objectivity, but arelar in the amount of training required
and literature supporting the reliability of eachhe CIB is faster to code, but it requires
specific training and might be more subjectivesi®minute SFP video coding with the
CIB required approximately 10 minutes. The ICERisch more time-consuming, also
requires training, but it can be more objectivesiit is based on a set of specified
behaviors such as smiling and crying. Coding ansixute SFP video using the ICEP
can last between 60-90 minutes based on the qudlihe video footage and the
complexity of the parent-child relationship. Anettdifference between the two coding
systems is that the ICEP is a microanalytic codiciteme while the CIB is a global
coding scheme. Microanalytic coding schemes redhie coder to observe each
discrete, interval of the recorded interactiona(@ampling rate of one code per second)
and classify the behavior of mother and infanhiat interval while global coding
schemes require the coder to watch an entire wgtie@nd then code specific behaviors
after viewing the clip from start to finish. Inrtes of the validity of the two tools, both
have literature supporting their validity. For exale, the CIB has been used across a
wide range of ages, cultures, with low-risk andhhigk dyads (Feldman, 2010;

Feldman, Eidelman, & Rotenberg, 2004; Feldman &irKI2003; Feldman & Masalha,
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2010). Also, the ICEP has been used across csjtwith mothers with mental health
challenges, with infants with prenatal substanqesure, as well as infants who are
typically developing (Ham & Tronick, 2006; Kaitz,aytal, Devor, Bergman, &
Mankuta, 2010; Tronick et al., 2005). From my axgece, calculating percent
agreement was more time-efficient with the CIBthaligh calculating percent
agreement was more time-efficient with the CiBiatality was lower because point-by-
point agreement was used to determine interrali@brgy. If interrater reliability were
to be reassessed using intraclass correlationiciesff (ICC) as the measure of
reliability, reliability could be higher because myeof the ratings between coders were
close on the Likert scale (e.g., 3.5 vs. 4.0),@lth not exact.

The ICEP has many disadvantages such as it requlegge amount of time and
does not provide much information about maternassity during mother-child
interactions. Based on these reasons, the ICERom#gss useful clinically. For the
purposes of this study, the ICEP did not adequatabyure maternal sensitivity. On the
other hand, the CIB is a tool that could easilyrno®rporated clinically because it can be
used in free play situations, requires very litithee to code, and informs the therapist of
specific behaviors pertaining to the quality of heatinfant interactions. Based on the
reliability and validity of the CIB, as well as theany advantages found while using it
with this study, the CIB has potential to be us&futvaluating dyads and in helping to
plan relationship-based interventions. Futureisgidxamining maternal sensitivity in
high-risk populations and clinicians working witlgh-risk dyads should consider using

the CIB to assess maternal sensitivity within tbetext of mother-infant interactions.
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7. Limitations

The study findings are clearly exploratory andited by a small sample size.
Therefore, we cannot generalize the results to latipns of mother-infant dyads with
PAE, but we can generate important questions #rataect future studies. Given that
data were gathered following a sleep study, thengnof the data collection is another
limitation. The data were gathered following aringht sleep study and as a result,
many of the mothers and infants might have expeeeéra disruption in their typical
sleep routine and been tired during the SFP tesigth infants in both groups
experienced the same study conditions. Anothatdiran related to the sleep study
involved the use of electrodes attached to thenttddoreheads. Several of the infants
were distraught when the electrodes needed todtecbed prior to the start of the SFP.
This could have affected their behavioral statermduthe play episode of the SFP. The
CIB may have limitations to its use in combinatieith the SFP, since the CIB is often
used in free play situations instead of a constsituation. The SFP is a very
structured protocol as the child is secured intbar with a tray for the duration of the 6-
minute procedure, which limits the infant's moveréne mother’s ability to comfort the
child, and the mother-infant play interactionsndfy, the mismatch data was analyzed at
a basic level, match versus mismatch, at each videee. This is a simplistic approach,
as it might miss responses from the mother thatrogéew seconds after a child’s
behavior and responses from the child that ocdewaseconds after the mother’s

behavior.
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8. Conclusions

The findings from this study suggest that mothéigfants with PAE
demonstrated similar levels of positive social gyggaent in both play and following a
developmental stressor for infants when compareddthers of infants with little to no
alcohol exposure. Mothers of infants with PAE shdviewer sensitive behaviors
demonstrating less positive affect, vocal appraenass, appropriate range of affect,
acknowledging, parent supportive presence, andtaiiap during play than mothers in
the comparison group. Mothers of infants with P&&re also less likely to demonstrate
an appropriate range of affect following a strelssiwation when compared to mothers
of infants with little to no alcohol exposure. Hgsmothers and their infants with PAE
had similar overall levels of mismatched interacsiavhen compared to mothers and
infants with little to no PAE.

Together these findings suggest that mothers ahisfwith PAE have strengths
in engaging their children in positive ways, butthave some challenges or differences
in the quality of interactions such as readingdhidd’s cues in a sensitive manner. This
is especially important because moderate-to-he#By iB a risk factor known to be
associated with poor developmental outcomes. tmbooation with mothers who also
reported and demonstrated caregiving risk factug (maternal depression and less
sensitive caregiving), findings suggest that matenéion needs to be given to
understanding how maternal sensitivity influenceghar-infant interaction in order to
best support child development in all areas antttheparent-child relationships.
Because maternal sensitivity is an important fatttat strongly influences mother-infant

interactions and based on study findings that mstbkinfants with moderate-to-heavy
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PAE may be less sensitive when playing with thafamnts, future studies focusing on
maternal sensitivity in this high-risk populatioreaeeded. If these results are replicated
mothers of infants with PAE may benefit from intemion focusing on their sensitivity
during play, which has the potential to reduce aommotional risks as well as later

behavior and developmental challenges for chiléféected by PAE.

9. Future Studies

More research is needed to explore the effed®Ad on maternal sensitivity in
mother-infant interactions. Based on the aboviedtimitations, future studies should
consider having a larger sample and using the Gkpecifically code maternal
sensitivity behaviors. Maternal sensitivity hagbdénked to overall infant development
(Belsky & Fearon, 2002) and therefore, a geneditator of child development such as
the Bayley Scales of Infant Development, Third BditBayley, 2005) should be used,
as it would be helpful to know how the infants WRAE were doing developmentally in
comparison to infants without PAE. More symptorhpassible regulatory challenges
were present among infants in the PAE group asateld by more atypical scores on the
ITSC, and this issue deserves further investigabdretter understand potential
regulatory challenges in infants with PAE and thgact (if any) on the mother-infant
relationship. An examination of sensory behavioesy provide more information on the
elevated fear scores on the IBQ-R.

Findings that mothers of infants with PAE have samoverall levels of
mismatched interactions when compared to dyadsentherinfants had minimal to no

PAE needs to be explored further to better undedstiae quality of the interactions
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during mismatched states. Data from this studynéxed interaction matches and
mismatches without characterizing the type of misimag. An important next step
would be to analyze the quality and types of misimed, since some are positive and
some are negative. For example, if the majoritpncdmatches included the infant in a
negative state and the mother in a positive stlaé would be less than ideal in an
interaction of mother and child. Alternativelytiife majority of mismatches included the
infant in a negative state and the mother in araéstate, this would be an acceptable
mismatch, since the mother is trying to responithéochild’s behavior in a sensitive and
positive way. The exploratory findings from thtsidy that mothers of infants with PAE
had higher levels of past treatment for and/or mags of depression and infants with
PAE had higher levels of fear could be relevamticéilly. However, the findings need to
be interpreted with caution as the sample sizesnad| and this study was exploratory in
nature. More research is needed to understandmahensitivity in high-risk
populations and the impact of maternal sensitioitythe mother-infant relationship.
Additionally, in the future the dyadic matching @dabuld be analyzed in more
depth. Dyadic matching was defined as a stateediay both mother and infant at the
same point in timeBecause examining dyadic matching data seconddpndehas some
limitations, future studies should consider examgndata from the second before and the
second after. Most back and forth interaction®ive a slight lag time. For example,
the mother smiles at the infant, the infant notipeecesses and smiles back. This back
and forth interaction could take longer than a sdcand should be considered a match.

Some of the mismatches in this study could be nestdithe data were examined from
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the second before and the second after, throughderies analysis, thus allowing for the
lag time.

Maternal sensitivity in mothers of infants with PAd€=an intriguing area. It
deserves further attention because it is a contplicipic involving a high-risk group
who are at risk for negative mother-child interacfi, which can adversely affect
development. Therefore, it is important to paguatibn to the social-emotional
development of infants and young children who aenatally exposed. Ultimately,
offering early intervention services to mothersrndénts with PAE could promote more
responsive caregiving by increasing maternal seitgjtand positive parenting practices,
which has the potential to reduce social emotiois&k and risks for disrupted caregiving

experiences for infants affected by PAE.
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11.1. Appendix A
ICEP Score Sheet

Coder: Clip ID: Episode

1. 31 61 91
2. 32 62 92
3. 33 63 93
4. 34 64 94
5. 35 65 95
6. 36 66 96
7. 37 67 97
8. 38 68 98
0. 39 69 99
10. 40 70 100
11. 41 71 101
12. 42 72 102
13. 43 73 103
14. 44 74 104
15. 45 75 105
16. 46 76 106
17. 47 77 107
18. 48 78 108
19. 49 79 109
20. 50 80 110
21. 51 81 111
22. 52 82 112
23. 53 83 113
24. 54 84 114
25. 55 85 115
26. 56 86 116
27. 57 87 117
28. 58 88 118
29. 59 89 119
30. 60 90 120




11.2. Appendix B
CIB Coding Sheet: Play

CIB Coding Sheet
M ater nal Sensitivity

Video ID
Episode__ Play (first two minutes)_

Date

Parent Codes
1. Acknowledging
2. Parent gaze / Joint attention
3. Positive affect
4. Vocal appropriateness, clarity
5. Appropriate range of affect
6. Consistency of style
7. Resourcefulness
8. Parent supportive presence
Dyadic Code

9. Adaptation — regulation
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11.3. Appendix C
CIB Coding Sheet: Reunion

CIB Coding Shest
Mater nal Sengitivity

Video ID
Episode___Reunion (last two minutes)

Date

Parent Codes
1. Acknowledging
2. Parent gaze / Joint attention
3. Positive affect
4. Vocal appropriateness, clarity
5. Appropriate range of affect
6. Consistency of style
7. Resourcefulness
8. Parent supportive presence
Dyadic Code

9. Adaptation — regulation
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11.4 Appendix D

Relationship Between Factors that Influence Mothéant Interactions

Social-Emotional Development

Maternal-Child Interactions

—> Attachment

Maternal Sensitivity |

Regulatory Behaviors

\

PAE
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