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Abstract
Objective—Examine effects of newborn screening (NBS) and neonatal diagnosis on the quality of
mother-infant interactions in the context of feeding.

Methods—Study compared the quality of mother-infant feeding interactions among four groups of
infants classified by severity of NBS and diagnostic results: cystic fibrosis (CF), congenital
hypothyroidism, heterozygote CF carrier, and healthy with normal NBS. The Parent-Child Early
Relational Assessment and a task-oriented item measured the quality of feeding interactions for 130
dyads, infant ages 3–19 weeks (M=9.19, SD=3.28). The Center for Epidemiologic Studies
Depression Scale and State-Trait Anxiety Inventory measured maternal depression and anxiety.

Results—Composite Indicator Structure Equation Modeling showed that infant diagnostic status
and, to a lesser extent, maternal education predicted feeding method. Mothers of infants with CF
were most likely to bottle feed, which was associated with more task-oriented maternal behavior than
breastfeeding. Mothers with low task-oriented behavior showed more sensitivity and responsiveness
to infant cues, as well as less negative affect and behavior in their interactions with their infants than
mothers with high task-oriented scores. Mothers of infants with CF were significantly more likely
to have clinically significant anxiety and depression than the other groups. However, maternal
psychological profile did not predict feeding method or interaction quality.

Conclusions—Mothers in the CF group were the least likely to breastfeed. Research is needed to
explicate long-term effects of feeding methods on quality of mother-child relationship and ways to
promote continued breastfeeding following a neonatal CF diagnosis.

The recent expansion of newborn screening (NBS) programs offers enormous potential for
improving infant health by identifying serious metabolic or genetic conditions and offering
prompt intervention. Despite these benefits, questions remain about the impact of a neonatal
diagnosis or false-positive NBS result on the quality of a mother’s relationship with her infant.
This report details the results of a study that examined the effects of a range of NBS results on
the quality of mother-infant interactions during feeding.
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Feeding as Context for Mother-Infant Relationship
Observations of mothers feeding their infants provide an ideal context for gaining insights
about the evolving parent-child relationship. Feeding provides nurturance as well as
nourishment. It also consumes most of very young infants’ wakeful interactions with their
mothers. If the infant has a medical diagnosis requiring special nutritional needs, the mother
might feel pressure to control her child’s nutrient intake leading to infant dysregulation, and
tense dyadic interactions. Most children referred to specialists for feeding difficulties have
medical conditions, including Cystic Fibrosis (CF).1–3 Several studies implicated the quality
of parent-child interactions as the genesis of behavioral feeding problems in children with CF.
Simmons et al4 found associations among attachment disturbances, feeding problems, and poor
growth in young children with CF. Studies of mealtime interactions between parents and their
young children with CF have repeatedly documented problematic behaviors involving parents’
attempts to increase their children’s food intake while children engage in food avoidance
behavior.5–9 Study samples included infants as young as 7 months suggesting that such feeding
difficulties begin very early in the child’s life. Our study examined early mother-infant feeding
interactions to gain a better understanding of the etiology of such interactions and ultimately
mother-child relationships.

The importance of breastfeeding to the physical health of children is well documented10 and
internationally considered to be the biological norm for feeding infants.11 There is also a widely
held belief that breastfeeding provides a path to favorable mother-infant relationships, but
surprisingly little empirical evidence supports this assertion. In a recent review, Jansen and
colleagues12 found only five data-based articles published since 1985 that addressed this topic,
and the findings were equivocal. However, Farrow and Blissett13 found that breastfeeding
during infancy was a predictor of greater maternal sensitivity, less controlling feeding behavior
and fewer mealtime conflicts between mothers and their children at 1 year than formula feeding.
Additionally, Strathearn and Mamun14 observed a relationship between non-breastfeeding
mothers and child maltreatment. These findings suggest a potential interaction between
maternal feeding methods and the quality of mother-infant relationship.

Postpartum Depression, Anxiety, and Neonatal Diagnosis
NBS results are typically shared with parents during the first days following the infant’s birth
when women are at risk for postpartum depression15 and anxiety.16 A preliminary analysis of
early data for this study found that mothers of infants recently diagnosed with CF had higher
levels of anxiety and depression than mothers of infants diagnosed with congenital
hypothyroidism, infants identified as CF carriers or infants with normal NBS results.17

Glasscoe, Lancaster, Smyth, et al.18 found that a CF diagnosis in early infancy was associated
with parental depression. Maternal depression has been identified as a risk factor for parent-
child relationship disturbances. Depressed mothers in the general population show diminished
capacities to provide their infants with sensitive and responsive caregiving,19 which is essential
for infants to develop secure attachments to their mothers, regulate their emotions, and form
close interpersonal relationships later in childhood and adolescence.20,21 In a recent review
article, Dennis and McQueen22 reported that depressed women tended to experience more
difficulties with breastfeeding, were less likely to initiate and more likely to discontinue
breastfeeding earlier than non-depressed women. Therefore, the presence of a neonatal
diagnosis combined with maternal depression or anxiety poses a risk to the quality of
interactions between mothers and their infants, and ultimately their relationships.

Purpose of Study
The purpose of this study was to examine the potential effect of abnormal NBS results and
subsequent diagnosis on the quality of mother-infant interactions, particularly during feeding.

Tluczek et al. Page 2

J Dev Behav Pediatr. Author manuscript; available in PMC 2011 June 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



The concern was that mothers of infants with a neonatal diagnosis might focus more on the
medical needs of their newborns than on their infants’ emotional cues. Bowlby's Attachment
Theory23 suggests that a pattern of task-oriented and emotionally unresponsive maternal
caregiving established early in the parent-infant relationship could result in dysregulated
mother-infant interactions characterized by increased tension and reduced reciprocity in dyadic
interactions, which, over time, contribute to insecurity in the attachment relationship.
Dysregulated mother-infant interactions combined with grief related to the infant’s diagnosis
might further interfere with the normal attachment process resulting in early parent-child
relationship disturbances. Thus, we hypothesized that there would be significant relationships
between/among (a) infant diagnostic status and maternal psychological profile (depression and
anxiety) and feeding method (breast versus bottle); (b) maternal psychological profile and
quality of maternal interactions with infants; (c) the level of task-oriented caregiving during
feeding and quality of maternal interactions with infants and the quality of dyadic interactions;
as well as (d) mother and infant contributions to interactions and the quality of dyadic
interactions.

METHODS
This study included data from the first of three data points in a longitudinal, mixed-method
investigation17 that combined self-reports with videotaped observations of mother-infant
feeding interactions. Data were collected during in-home assessments conducted when infants
were between 3 and 19 weeks old. We chose four comparison groups that formed a continuum
of infant health status based on NBS results: (a) cystic fibrosis, (b) congenital hypothyroidism,
(c) heterozygote carriers of one CF mutation, and (d) healthy infants with normal NBS results.
Cystic fibrosis (CF) is a serious life-shortening genetic condition that has no cure.24 The
emphasis on high caloric intake for children with CF has been associated with behavioral
feeding problems later in life.5, 6 CF has only recently been added to NBS nationally, whereas
NBS for congenital hypothyroidism (CH) has been standard practice throughout the United
States for about four decades. CH is similar to CF in prevalence and the lack of obvious
manifestations of the disorder during the neonatal period. However, there are several important
differences. Unlike the time and labor intense medical treatments required for infants with CF,
infants with CH require a single daily oral medication and CH is associated with a more
favorable prognosis than CF. Infants with false-positive NBS results for CF are usually found
to be heterozygote carriers of one CF gene mutation. The CF carrier group (CF-C) was included
because parents’ knowledge of their infants’ genetic status has been associated with lingering
doubts about infant health25 that might alter parenting behavior. Finally, a group of mothers
and their healthy infants with normal NBS results was included as a comparison group. The
Institutional Review Boards of all four participating mid-western medical centers approved
this project.

Recruitment
Between October 2002 and June 2008, convenience sampling methods were used to recruit
families throughout Wisconsin. Health professionals identified and recruited potential
participants during regularly scheduled appointments in specialty and primary care clinics at
each of four recruitment sites that geographically spanned the entire state. Additionally, staff
from the Wisconsin State Laboratory of Hygiene mailed recruitment materials to primary care
providers to share with families who had infants with congenital hypothyroidism (CH), as
about half of infants with CH in Wisconsin have their thyroid levels exclusively monitored by
their primary care providers rather than endocrinologists. Figure 1 shows recruitment rates for
each study group with the State Laboratory listed as site 5. All study participants provided
written informed consent to enroll in this research.
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Sample
Based on NBS and subsequent diagnostic results, the sample consisted of 130 families divided
into the following four groups of mother-infant dyads representing a continuum of diagnostic
severity resulting from NBS: healthy (H, n=38), CF carriers (CF-C, n=40), congenital
hypothyroidism (CH, n=35), and cystic fibrosis (CF, n=17). Mother and infant characteristics
are described in Table 1. The CF group included two infants, who had abnormal NBS results
plus two CF mutations and normal or intermediate sweat test results. The CH group included
one infant with borderline thyroid levels and one infant with CH who had a false-negative NBS
but abnormal thyroid levels documented at 6 weeks in response to a review of family history.
Infants who had serious co-morbid diagnoses (e.g. Down syndrome), significant perinatal
complications, or were less than 32 weeks gestation were excluded.

Data Collection Measures
The Parent-Child Early Relational Assessment26 (PCERA) is a 65-item instrument designed
to assess the affective and behavioral quality of interactions between parents and their infants
or young children from birth to 4 years or more. Items are divided into parent, infant, and dyadic
domains. Six factors, listed in Table 2, were developed from a normative sample of 381 parents
feeding their four month old infants: Factor I Parental Positive Affective Involvement,
Sensitivity, and Responsiveness, Factor II Parental Negative Affect and Behavior, Factor III
Infant Positive Affect, Communicative and Social Skills, Factor IV Infant Dysregulation and
Irritability, Factor V Dyadic Mutuality and Reciprocity, Factor VI Dyadic Tension. Cronbach’s
alphas for these factors ranged from 0.85 to 0.94.26 The PCERA has been used in more than
400 programs and research projects internationally. The psychometric properties of the PCERA
have been documented in high-risk as well as normative populations.27, 28

We made every effort to videotape a typical feeding. In-home data collections were schedule
completely at parents’ convenience (usually late afternoon or early evening for all groups), and
when infants were likely to be fed. We avoided scheduling data collections when infants or
parents were ill or within 24 hours of an infant’s immunizations. Initiation of videotaping
during the visit was based on the mother’s appraisal of the infant’s readiness to feed. If the
infant was asleep or not hungry when the data collector arrived, other data were collected until
the mother indicated that the infant was ready to eat. On rare occasions when an infant slept
through the 1 ½ to 2 hour visit, the data collector scheduled another time to perform the
videotaping. Data collectors followed the instructions in PCERA manual26 to introduce the
videotaping by stating, “This is a snapshot of one point in time. We’ll be interested in your
sharing with us how it is alike or different from how things usually go. We are interested in
seeing (infant’s name) and you during a feeding together. Please be with (infant’s name) just
as you usually would.” We also encouraged mothers to feed their infants in their usual contexts,
e.g. chair, room, etc. Mothers tended to describe the feedings as very typical.

We followed the PCERA manual instructions for modifying tasks and coding each item based
on the child’s age. Thus, there were different expectations for a 3 week-old versus 3 month-
old infant. In addition, coders for this study had educational backgrounds in infant and child
development. Although coders remained blind to study groups, they were informed about each
infant’s age (corrected for prematurity when relevant) and carefully considered the
developmental appropriateness of the infant’s behaviors for each item. When coding young
infants coders focused largely on the quality of the mother’s interaction with her infant. Coding
also included feeding method (breast versus bottle).

The central premise of this study was that the degree to which mothers focused on the task of
feeding, rather than their infants’ social-emotional cues and need for regulation, would mediate
the overall quality of interactions between mothers and their infants. Although there is some
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support for this position in the literature,29, 30 to our knowledge, task-oriented caregiving has
never been systematically isolated and empirically examined. The PCERA contains several
conceptually similar items, e. g., item 21, parent effectively structures and mediates the
environment to provide a quality of assistance that facilitate the child’s mastery of age-
appropriate skills; item 22, parent empathically reads child’s cues and responds sensitively and
appropriately. However, no item explicitly measures the level of parental task-oriented
behavior and no other instrument could be found that measures this concept. Therefore, we
developed a single item to exclusively measure the degree of task-oriented care-giving in this
study (Table 3). As with the PCERA coding system, a high score signified a favorable rating
and less task-oriented behavior. When rating the task-oriented variable the coder assessed how
well the parent was able to accomplish the feeding task while providing nurturance, social
engagement, and caregiving that was responsive to the infant’s cues. If parental behaviors
appeared to show a need to simply get the infant to ingest food, thus overlooking the socio-
emotional aspects of feeding, the interaction was coded as high task-oriented (lower score).
By contrast, interactions were rated as low task-oriented (higher score) when mothers
approached feeding as an opportunity to connect with their infants socially and emotionally
through affectionate words, eye-contact, smiling, and gentle physical contact. These mothers
also adjusted the duration and amount of feeding, as well as the infant’s position in response
to the infant’s apparent needs.

Specially trained raters coded the amount, duration, and intensity of interactions during five-
minute videotaped mother-infant feeding segments using a Likert scale (1=area of concern;
5=area of strength). High scores indicated favorable ratings on all six PCERA factors and the
assessment of task-orientation. The task-oriented item was included in the inter-rater reliability
evaluations for the PCERA items. Inter-rater agreement was established through 40 hours of
reliability training. Thereafter, 13% of segments were checked to maintain reliability. The
average coder reliability was 81% for exact items and 89% for clustered within one scale point
scores. Coders reviewed and discussed discrepant ratings to attain consensus scores.

The Center for Epidemiologic Studies Depression Scale31 (CES-D) is a 20-item self-report
screening tool that measures the frequency of cognitive, affective, and, to a lesser extent,
physical depressive symptoms during the past week (0=rarely; 3=most of the time). Scores ≥
16 suggest clinical levels of symptoms. Internal consistency coefficients have been 0.85 in
non-clinical samples and 0.90 in clinical samples, with a test-retest reliability coefficient of
0.54.

The State-Trait Anxiety Inventory32 (STAI) assesses anxiety with two 20-item self-report
scales using a two-factor model of anxiety present or absent. The State scale measures levels
of worry or apprehension in the present and the Trait scale assesses the persistence of these
feelings. Respondents rate symptom frequency on a Likert scale (1=not at all; 4=very much
so). The median internal consistency reliability coefficients for the State Scale and Trait Scale
have been 0.92 and 0.90 respectively. Item remainder correlation coefficients for both scales
have been consistently high (≥ .90).33 Scores ≥ 40 have been considered within a clinical range.
33, 34

Analysis
We recognized that even with developmentally sensitive coding, some factors could be non-
invariant, as most of the infants in this study were younger than the four month age on which
the PCERA factors were confirmed. Therefore, invariant tests were conducted to assess the
adequacy of fit between the existing factors and our study sample. Indications of good fit35

include: Chi-square/df ratio typically < 3.00, Comparative Fit Index (CFI) and Tucker-Lewis
Index (TLI) >0.95, Cronbach’s alpha for lower bound of reliability > 0.8, and the composite
reliability for true reliability > 0.8. Additionally, if the average invariant extracted (AVE) is
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less than 0.50, the invariance due to measurement error is larger than the invariance captured
by the factors, and the validity of the individual indicators as well as the factor are suspect.36

The analysis also used a subset of Structural Equation Modeling known as single Composite
Indicator Structure Equation (CISE) modeling.37, 38 Based on our hypotheses, the model
included the CESD and STAI as measures of maternal depression and anxiety, feeding method
(breast versus bottle), PCERA factors and the task-oriented measure as assessment of the
quality of mother-infant interactions. Due to the age variability in infants, infant age was added
to the model. We also included maternal education level because research has shown a positive
correlation between maternal education and rate of breastfeeding.39, 40

The CISE approach is based on item parceling to examine a recursive set of linear relationships
between the exogenous variables (i.e., variables unrelated to other variables in the model) and
endogenous variables (i.e., variables dependent upon one or more variables in the model) using
maximum likelihood estimation. CISE modeling was used to (1) improve normality of the
indicators, (2) reduce number of parameters estimated, (3) improve internal consistency of
parameters, and (4) improve the variable to sample size ratio.37,38 In this approach,
measurement errors for the composite indicators were fixed to an estimate of measurement
error based on an estimate of reliability (1 - Cronbach's alpha*σ2̣ of composite variable).41

Measurement errors for individual items in the model were set to zero. This strategy provided
disattenuated estimates of measurement error.

This project used a subset of data from a larger data set in which some values were missing.
The structural equation modeling package Mplus Version 542 was used to implement the full
information maximum likelihood (FIML) algorithm developed by Little and Rubin.43 There
were no missing data for the subset used in this analysis in accordance with our practical survey
of the visit records.

RESULTS
The results of the invariant analysis shown in Table 4 suggested that Factor I- Parental Positive
Affective Involvement, Sensitivity & Responsiveness, Factor IV- Infant Dysregulation and
Irritability, and Factor V- Dyadic Mutuality and Reciprocity had a good fit with the four month
PCERA factors and Factor II- Parental Negative Affect and Behavior was acceptable based on
standards used by Hu and Bentler.44 We excluded Factor III- Infant Positive Affect,
Communicative and Social Skills and VI - Dyadic Tension because of poor fit. Results from
the CISE model are diagrammed in Figure 2. The unstandardized parameter estimates are
shown in Table 5 along with standard error and 95% confidence intervals for direct effects,
covariates and indirect effects. Using clinical cut points to dichotomize depression and anxiety
scores, infant diagnostic status was significantly associated with maternal anxiety in the
predicted direction. As infant diagnostic status increased in severity, the clinical levels of
maternal anxiety increased along with the clinical levels of depression. However, there was no
significant association between maternal psychological profile and PCERA factors. Findings
also indicated that infant diagnostic status was associated with feeding method. Mothers of
infants with CF were the least likely to breastfeed. Bottle feeding was associated with
significantly more task-oriented behavior than breastfeeding. However, the results suggested
that mothers in the CF group also had the least task-oriented behavior. A closer examination
of the data explained this apparent contradiction as resulting from the minority of breastfeeding
mothers (23.5%) in the CF group. These breastfeeding mothers had the most favorable scores
on the task-oriented item. Additionally, breastfed infants, regardless of group, showed less
dysregulation and irritability than bottle fed infants.
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The findings showed the level of maternal task-oriented behavior had a significant, positive,
direct effect on PCERA Factors I and II. In other words, mothers who had low task-oriented
caregiving were more affectively involved, sensitive and responsive to their infants’ cues,
whereas those with high task-oriented behavior showed more negative affect and behavior.
Mothers with high task-oriented behavior made few vocalizations to, or about, their infants
during the feeding. The comments they made focused on the feeding task rather than attempts
to initiate social interactions or reflect the infant’s affective or behavioral state. Task-oriented
mothers’ facial expressions also tended to show little animation or enthusiasm. Task-oriented
behavior had a significant, positive, indirect effect on PCERA Factor V- Dyadic Mutuality and
Reciprocity. Task-oriented behavior also significantly mediated the effects of feeding type and
diagnostic status on the quality of maternal behaviors of PCERA Factors I - Parental Positive
Affective Involvement, Sensitivity & Responsiveness and II - Parental Negative Affect and
Behavior. Significant, positive effects were found between Factor I Parental Positive Affective
Involvement, Sensitivity & Responsiveness and Dyadic Factor V- Dyadic Mutuality and
Reciprocity. The indirect relationship between task-oriented behavior and PCERA Factor V-
Dyadic Mutuality and Reciprocity was the only finding not supporting our hypothesis.
Otherwise, the relationships were in the hypothesized direction.

The analysis of the effects of maternal demographics on feeding method revealed that mothers
in the healthy comparison group had higher education levels and were most likely to breastfeed.
Given the potential confound of maternal education in regards to feeding choice, a Wall test
(parameter divided by standard error) was performed to examine the relative magnitude of the
effect of maternal education in comparison with infant diagnostic status. Results showed that
infant diagnostic status (−3.336) had a stronger effect than maternal education (2.814) on
maternal feeding choice. Infant age was not associated with any variable.

DISCUSSION
Feeding as Context for Mother-Infant Relationship

Findings in this report offer empirical evidence of an association between breastfeeding and
the quality of mother-infant interactions, expressed in maternal task-oriented behaviors. These
results also provide new evidence that this relationship extends to mother-infant dyads in the
presence of a neonatal diagnosis for CF or CH. The mechanism for the favorable mother-infant
interactions associated with breastfeeding remains unclear. One theory suggests oxytocin and
prolactin released during lactation mediate stress reactivity and enhance maternal mood.45 If
this protective physiologic buffer is lacking due to bottle feeding, women might be more
susceptible to stress and consequently interact negatively with their infants. An alternative
theory posits that the intimacy of breastfeeding interactions helps mothers learn their infants’
cues and become more attuned to their needs.46 However, women who are innately sensitive
caregivers might be more likely to nurse their infants than mothers without these characteristics.
There might actually be a synergistic effect of maternal social psychology combined with
endocrine physiology that accounts for the favorable effects of breastfeeding as compared with
bottle feeding in regards to the quality of mother-infant interactions.

As hypothesized, mothers who expressed a cheerful affect towards their infants and provided
sensitive, responsive caregiving based on their infant’s cues had dyadic social exchanges with
their infants characterized by reciprocal and mutual enjoyment. This observation is consistent
with Bowlby’s Attachment Theory. However, this framework fails to recognize how medically
fragile infants with limited self-regulation capacities or poor oral motor coordination might
influence maternal feeding behavior. Mother-infant feeding interactions most likely involve
multiple contexts that can include, but are not limited to, the infant’s temperament and health
needs, the mother’s cultural and familial values, socially prescribed behavior, her
psychological state, and the personal meaning that she ascribes to food and the feeding
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interaction. A transactional perspective47 might be a more appropriate model for future studies
of mother-infant feeding interaction because it acknowledges the infant’s contribution to the
quality of interactions.

Breastfeeding Infants with Health Problems
Very little research has been conducted with breastfeeding in mother-infant dyads with CF and
none with infants who have CH. The few studies found for the CF population focus on the
nutritional or pulmonary effects, not the relational aspect of breastfeeding. Results show similar
weight gain patterns46–51 and nutritional laboratory values48 in breastfed and formula fed
infants with CF as well as pulmonary benefits for breastfed infants with CF.49, 51 Although
the CF Foundation Evidence-Based Guidelines recommend “human milk” for neonates
diagnosed with CF,52 the high rate of formula feeding in the CF group found in our study is
consistent with the literature.48, 51 Young children with CF can require 120% of the normal
Dietary Reference Intake for calories to maintain normal growth52 and evidence shows a
relationship between favorable nutritional status and pulmonary health in children with CF.
53 Feeling pressure to achieve this nutritional goal, mothers might switch from breastfeeding
to high calorie formula. Given the documented health and relational benefits for breastfeeding,
it may be especially important for mothers to continue breastfeeding, even in the presence of
a neonatal diagnosis. With the national implementation of NBS for CF, significantly more
mothers will be faced with a decision about feeding method that may be counter to their original
plans. These mothers might require extra support, such as certified lactation consultants with
specialized knowledge and experience working with mother-infant dyads following a neonatal
CF diagnosis. It might also be beneficial to provide mothers with infant scales so they can
measure the amount of breast milk the infant ingests. Additional research is needed to examine
the long-term health outcomes associated with early infant feeding methods for children with
CF.

Some toddlers and children with CF develop feeding problems characterized by food refusal,
parental coaxing behavior, prolonged mealtime, and tense interactions between the children
and their parents.5, 6 These behaviors are consistent with the task-oriented construct which
offers a framework for understanding the potential etiology of feeding problems, particularly
among children with chronic health conditions that require intense nutritional intervention.
Farrow and Blissett54 posit that highly controlled feeding practices adversely affect infants’
capacities to recognize their physiologic signals for hunger and satiety. Interestingly, Farrow
and Blissett13 also report findings that breast fed infants consumed more solid food at one year
than bottle fed infants. Such outcomes could be particularly beneficial to children with CF.
Other studies show similar results that over-controlling feeding practices have
counterproductive results that can lead to childhood eating problem.55–57 Establishing optimal
affective and behavioral patterns of parent-child interactions within the feeding/eating context
early in life may be critical to the physical health as well as the psychosocial development of
children with CF. A breastfeeding mother who responds to her infant’s cues by allowing the
infant to control the feeding pace, duration and quantity of milk ingested might offer infants
greater opportunities to learn internal cues and develop self-regulation capacities, especially
important to infants with CF who are at risk for nutritional deficiencies.

It would be especially informative to investigate whether the early benefits of breastfeeding
and low task-oriented parental feeding behavior continue when children enter toddlerhood. At
about 12-months, children strive to accomplish developmental tasks involving separation and
individuation from their parents. Toddlers’ emerging independence can be challenging for
many aspects of parenting, but particularly at mealtimes because it requires parental scaffolding
with respect for the child’s strivings towards autonomy. In the next phase of our longitudinal
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project we plan to examine factors affecting the quality of parent-child feeding interactions
when infants reach 12 months of age.

Task-oriented Caregiving and Maternal-Infant Interactions
The strong association between task-oriented behavior and PCERA Factor I- Parental Positive
Affective Involvement, Sensitivity & Responsiveness and Factor II- Parental Negative Affect
and Behavior provide evidence in support of the variable’s construct validity and its impact on
the quality of parental caregiving behaviors. Although there is some conceptual overlap
between the PCERA factors and the task-oriented item, no PCERA item consistently received
the same rating as the task-oriented item which suggests that the task-oriented item assesses
phenomena not completely captured by the PCERA. The level of task-oriented behavior also
represents the central link in the model suggesting that this construct could be critical to
enhancing our understanding of parent-child feeding interactions and a potential focal point
for interventions.

The inverse relationship between task-oriented maternal behavior and dyadic mutuality and
reciprocity was unanticipated. The new item was designed to assess only maternal behavior,
whereas, dyadic items assess the quality of mother and infant interactions as a single unit.
Consequently, an infant’s favorable contribution to the interaction could produce better ratings
on dyadic items than ratings on maternal items that assess similar constructs. Task-oriented
feeding behavior is presumptively motivated by the goal of persuading the infant to ingest
nutrients. Perhaps, during early infancy when the infant feeding is reflexive, the task is better
facilitated by coordinated turn-taking, e.g. mother feeding and infant eating, that is expressed
as mutually satisfying, particularly for the infant. Thus, dyadic reciprocity is appraised
favorably.

It is important to note that high task-oriented feeding behavior was not exclusively observed
in the bottle feeding mothers. A few breastfeeding mothers were also highly task-oriented.
Thus, feeding method does not completely explain the origins of this parenting behavior. The
following examples were considered high task-oriented behaviors. The mother paid so much
attention to the amount of formula in the bottle that she failed to see her infant reaching up to
her or attempting to make eye contact. A breastfeeding mother's only interactions with her
infant involved tapping the infant's cheek to persuade the infant to continue sucking. Despite
the infant’s signs of dysregulation (squirming in mother’s arms, avoiding or withdrawing from
feeding), a mother insisted on continuing the feeding rather than give the infant a break, help
the infant reorganize, and then resume feeding. The task-oriented behavior was not always
directed towards controlling food intake. A bottle-feeding mother repeatedly interrupted the
feeding to wipe dribbled formula from around the infant’s mouth. A disruptive cycle ensued
in which the mother became increasingly intrusive and aggressing with wiping and the infant
became increasingly emotionally dysregulated, with diminished oral-motor coordination and
greater formula leakage. Finally the infant became very distressed and the mother stopped
feeding.

It is also possible that the expression of task-oriented care-giving varies by the infant’s
diagnosis and the activity shared by mother and child. For example, a mother of an infant with
CF might be motivated by concerns about her child’s weight gain and therefore use much task-
oriented behavior to increase the infant’s food intake. When engaged in other interactions, such
as play or diaper changes, this mother might show very little task-oriented behavior. Additional
research is needed to delineate the multiplicity of task-oriented behavior and the degree to
which such behavior is a function of infant health status, maternal characteristics and shared
circumstances.
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Maternal Psychological Functioning
The analysis showed that mothers of infants with a neonatal CF diagnosis were most likely to
report anxiety in the clinical range and high anxiety was associated with high depression scores.
Anxiety as a mediator for clinical depression following the infant’s birth has only recently
gained recognition.58, 59 These studies showed a relationship between anxiety and depression
in women experiencing clinical levels of symptoms for which prenatal anxiety predicted early
postpartum depression. However, our study measured depression and anxiety concurrently. In
contrast to previous research,19, 22 the results of this study showed no association between
maternal anxiety or depression and the quality of mothers’ interactions with their infants.
However, the inclusion criteria for this study were based on the infant’s health status rather
than the mother’s psychological profile. Therefore, it is likely that the number of women with
clinical levels of anxiety or depression in this study was too small to detect such a relationship.

Another explanation is that other psychological processes have a greater influence over
maternal feeding decisions and behavior. Farrow and Blissett60 found a constellation of pre
and post natal maternal cognitions to be associated with feeding difficulties when infants were
6 months. Maternal representation implicated during pregnancy included emotional
deprivation, sense of entitlement, and enmeshed beliefs; postpartum variables included feeling
socially isolated, low self worth, and perceiving the infant as temperamentally difficult. Yet
another possibility is that the cause-effect relationship between maternal mood and infant
feeding is actually bidirectional. Perhaps, infant skill and regulation capacity influence
maternal mood. In the case of CF, the infant’s heath, as measured by food intake and weight
gain could affect the mother’s sense of competence and efficacy that alter her mood as well as
her relationship with her infant. A transactional theoretical model would better guide future
exploration of maternal and infant characteristics that contribute to the quality of interactions,
regardless of feeding method. We also need a better understanding of the instrumental and
psychosocial support that mothers require following a neonatal diagnosis that will foster
nurturing caregiving.

Limitations
There were several notable limitations in this study. The assessment of task orientation was a
single item developed for this study and lacks historical psychometric data. The non-random
convenience sampling methods could have introduced bias. Due to the relatively small
subgroup size, some parameters, e.g., maternal anxiety and depression, may lack sensitivity.
We did not track feeding method, e.g., exclusive breast feeding vs. supplemental feeding or
the duration of breastfeeding, throughout this study because the investigation was designed to
evaluate the quality of parent-infant interactions relative to NBS results; it was not designed
to be a feeding study per se. We chose the context of feeding because of its developmental
salience for this age group and research documenting feeding problems in children with CF.
The group differences in rates of breast feeding were serendipitous findings that point to the
need for additional inquiry about mothers’ decision-making process about feeding following
a neonatal diagnosis. Finally, the mother-infant interaction data analyzed for this study
represented only a snapshot in time. It would be valuable to learn whether repeated task-
oriented caregiving has long-term effects on the parent-child relationship.

Clinical Implications
Neither a neonatal diagnosis of CF, CH, nor false-positive CF NBS result directly affect the
quality of early mother-infant feeding interactions. None the less, it is concerning that the
majority of mothers of infants with CF did not breast feed given the findings of a favorable
relationship between breastfeeding and the quality of mother-infant interactions. With an
emphasis on caloric intake for infants with pancreatic insufficiency, perhaps mothers
discontinue breastfeeding in favor of calorie-dense, predigested formulas. As NBS programs
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expand, increasing number of neonates will be diagnosed with serious health conditions. Health
care professionals can support the parent-infant relationship following a neonatal CF diagnosis
by supporting mothers’ efforts to breastfeed and emphasizing the importance of focusing on
their infants’ affective and regulatory cues for their infant’s well-being while attending to the
child’s nutritional needs.

CONCLUSION
Breastfeeding was associated with less task-oriented caregiving behavior and therefore more
favorable mother-infant interactions than bottle feeding. Contrary to our hypothesis, high task-
oriented feeding was indirectly associated with higher levels of dyadic reciprocity. This finding
may be the result of the infant’s contribution to the interaction. Mothers in the CF group were
the least likely to breastfeed. Although mothers of infants with CF were also most likely to
report clinical anxiety levels, this finding did not appear to influence the quality of interactions.
Further research is needed to (a) elucidate the origins of task-oriented caregiving, (b) identify
types of support mothers require to continue breastfeeding in the presence of a neonatal CF
diagnosis, and (c) explicate the long-term impact of early feeding methods on child feeding
behaviors later in life and the quality of the mother-child relationship.
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FIGURE 1.
Recruitment Algorithm by Site and Study Group
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FIGURE 2.
CISE Predictive Model for Mother-Infant Feeding Interactions
CISE, Composite Indicator Structure Equation; PCERA, Parent-Child Early Relational
Assessment
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Table 2

PCERA Factors for Four-Month Feeding

Factor I – Parental Positive Affective Involvement, Sensitivity & Responsiveness

Item number and name

2) expressive, non-flat voice tone 16) amount of verbalization

3) warm, kind tone of voice 17) quality of verbalization

4) expressed positive affect 18) social initiative

7) lack of depression, withdrawn mood 19) contingent responsivity to positive behavior

9) enthusiastic mood 22) sensitivity, reads cues and responds

12) enjoyment, pleasure 23) connectedness

13) positive physical contact 24) mirroring

15) visual contact 26) creativity

Factor II – Parental Negative Affect and Behavior

Item number and name

1) angry hostile tone of voice 20) contingent responsivity to negative behavior

3) warm, kind tone of voice 21) lack of structure & mediating child’s environment

5) expressed negative affect 22) lack of sensitivity & responsivity

6) angry, hostile mood 25) rigidity

11) displeasure 27) intrustiveness

14) negative physical contact 28) inconsistency/unpredictability

16) amount of verbalization

Factor III – Infant Positive Affect, Communicative and Social Skills

Item number and name

30) expressed positive affect 45) exploratory play

32) happy, pleasant 47) robustness

33) apathetic, withdrawn 55) visual contact

38) alertness 56) communicative competence

39) social initiative 57) readability

40) social responsiveness

Factor IV – Infant Dysregulation and Irritability

Item number and name

31) expressed negative affect 41) avoiding/averting

34) anxiety 46) attentional abilities

35) irritable, angry 50) self regulation, organization

37) emotional lability 51) consolability/soothability

Factor V – Dyadic Mutuality and Reciprocity

Item number and name

59) no flat, empty, constricted 63) reciprocity

61) enthusiasm, joie de vivre
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Factor VI – Dyadic Tension

Item number and name

58) anger, hostility 64) disorganization

60) tension, anxiety 65) state dissimilarity

62) no joint attention, activity
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Table 3

Measure of Task-Oriented Behaviors

Degree to which parent focuses on task emphasizing some aspect of the task over the interest of
the child, e.g. cajoling child to eat during feeding, teaching child task in free play. This may
include vocalizations or gestures. Both the quality and quantity of the task-oriented behaviors
should be assessed.

1 = Only focuses on task (child’s successful completion of task is main objective regardless of
child’s preferences)

2 = Primarily focuses on task

3 = Focuses on child half the time and task half the time

4 = More than minimal focus on task

5 = Primarily focuses on child rather than task (task is only a means to engaging child in mutually
enjoyable interaction)
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Table 5

PCERA Unstandardized Parameters, Standard Error and Confidence Intervals (CI)

Direct Effect Paths Parameter Standard Error 95% CI

Infant Diagnostic Status → Maternal Anxiety 0.789* 0.295 0.210, 1.367

Infant Diagnostic Status → Maternal Depression 0.246 0.309 −0.360, 0.852

Maternal Anxiety → Maternal Depression 2.980* 0.680 1.648, 4.312

Maternal Depression → Maternal Positive Affect 0.013 0.019 −0.024, 0.049

Maternal Anxiety → Maternal Positive Affect −0.032 0.022 −0.075, 0.012

Feeding Type → Maternal Positive Affect 0.017 0.013 −0.008, 0.042

Maternal Education → Maternal Positive Affect −0.002 0.006 −0.013, 0.010

Maternal Task-Oriented Behavior → Maternal
Positive Affect

0.383* 0.050 0.286, 0.480

Infant Age → Maternal Positive Affect 0.000 0.002 −0.004, 0.004

Maternal Depression → Maternal Negative Affect −0.073 0.100 −0.268, 0.122

Maternal Anxiety → Maternal Negative Affect −0.052 0.098 −0.243, 0.140

Feeding Type → Maternal Negative Affect 0.058 0.058 −0.055, 0.171

Maternal Education → Maternal Negative Affect 0.012 0.031 −0.048, 0.073

Maternal Task-Oriented Behavior → Maternal
Negative Affect

0.250* 0.029 0.194, 0.306

Infant Age → Maternal Negative Affect 0.000 0.001 −0.002, 0.002

Maternal Depression → Infant Dysregulation 4.571 7.932 −10.975, 20.117

Maternal Anxiety → Infant Dysregulation −14.275 7.908 −29.775, 1.225

Feeding Type → Infant Dysregulation 10.518* 4.697 1.311, 19.725

Maternal Education → Infant Dysregulation −2.891 2.459 −7.711, 1.929

Infant Diagnostic Status → Infant Dysregulation 3.329 1.966 −0.525, 7.182

Infant Age → Infant Dysregulation 0.054 0.095 −0.133, 0.241

Infant Diagnostic Status → Maternal Task-
Oriented Behavior

0.191* 0.088 0.020, 0.363

Feeding Type → Maternal Task-Oriented Behavior 0.608* 0.176 0.262, 0.953

Infant Age → Maternal Task-Oriented Behavior 0.002 0.004 −0.005, 0.009

Infant Diagnostic Status → Feeding Type −0.680* 0.202 −1.077, −0.284

Maternal Education → Feeding Type 0.556* 0.209 0.147, 0.965

Maternal Task-Oriented Behavior → Dyadic
Mutuality

−2.586* 0.568 −3.699, −1.473

Infant Age → Dyadic Mutuality −0.001 0.015 −0.031, 0.029

Maternal Positive Affect → Dyadic Mutuality 7.830* 1.208 5.461, 10.198

Maternal Negative Affect → Dyadic Mutuality −0.088 0.441 −0.953, 0.776

Infant Dysregulation → Dyadic Mutuality −0.010 0.008 −0.025, 0.006

Covariance

Infant Diagnostic Status with Maternal Education −0.063* 0.025 −0.111, −0.015

Indirect Effect Paths
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Direct Effect Paths Parameter Standard Error 95% CI

Maternal Task-Oriented Behavior → Maternal
Positive Affect → Dyadic Mutuality

2.995* 0.605 1.81, 4.18

Feeding Type → Maternal Task-Oriented Behavior
→ Maternal Positive Affect

0.232* 0.074 0.088, 0.377

Feeding Type → Maternal Task-Oriented Behavior
→ Maternal Negative Affect

0.152* 0.047 0.059, 0.245

Infant Diagnostic Status → Maternal Task-
Oriented Behavior → Maternal Positive Affect

0.073* 0.035 0.005, 0.142

Infant Diagnostic Status → Maternal Task-
Oriented Behavior → Maternal Negative Affect

0.048* 0.023 0.004, 0.092

Infant Diagnostic Status → Feeding Type →
Maternal Task-Oriented Behavior

−0.206a 0.107 −0.415, 0.002

Maternal Education → Feeding Type → Maternal
Task-Oriented Behavior

0.076a 0.054 −0.030, 0.182

Infant Diagnostic Status → Maternal Anxiety →
Maternal Depression

0.617a 0.388 −0.046, 1.279

PCERA, Parent-Child Early Relational Assessment

*
p < .05

a
To assess the indirect effect for these paths, the model was changed to the WLSMV estimator with theta parameterization.32
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