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Abstract

Latent class analyses can be used early in the postpartum period to identify mothers of preterm
infants experiencing similar patterns of psychological distress symptoms, but whether these
classes of mothers also differ in parental responses to their infants or in their infants’ development
is largely unknown. In this longitudinal multisite repeated measures study, we evaluated the
usefulness of three psychological distress classes (low distress, high depressive and anxiety
symptoms, and extreme distress) in predicting mother-infant interactions, quality of home
environment, and infant development in 229 mother-preterm infant pairs. Mothers completed
psychological distress questionnaires at study entry; parent-infant interaction was recorded at two
and six months of age corrected for prematurity; and infant developmental data were collected 12
months corrected age. Mothers in the extreme distress class engaged in more developmental
stimulation at two months (8 =0.99, p < 0.01) and at six months (8 =1.38, p< 0.01) than
mothers in the other classes and had better quality of home environment at two months (8= 2.52,
p=0.03). When not controlling for neurological insult, infants of mothers in the extreme distress
class had poorer cognitive (8= —-10.28, p=0.01) and motor (8 =-15.12, p< 0.01) development
scores at 12 months corrected age than infants of mothers in the other distress classes, but after
controlling for infant neurological insult, there were no differences in cognitive, motor and
language development based on maternal psychological distress class.
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The majority of clinical studies on psychological distress in mothers of preterm infants are
focused on one or two symptoms, usually depressive symptoms or anxiety (Kong et al.,
2013; McCabe et al., 2012; Miles, Holditch-Davis, Schwartz, & Scher, 2007; O’Hara &
McCabe, 2013; Rogers, Kidokoro, Wallendorf, & Inder, 2013). Although this approach has
led to important advances in understanding of effects of postpartum depressive symptoms in
mother-child dyads, mothers of preterm infants often experience high levels of depressive,
anxiety, stress and post-traumatic stress symptoms, which are consistently found to be
correlated (Holditch-Davis et al., 2009; 2015; Singer et al., 1999).

Recognizing that mothers of preterm infants experience an array of psychological distress
symptoms, researchers have recently identified psychological distress classes of mothers of
preterm infants, based on sub-groups who show similar symptom patterns in the early
postpartum period (Holditch-Davis et al., 2015). The goal of this study was to expand on this
emerging literature by evaluating the usefulness of these psychological distress classes in
predicting mother-infant interactions, quality of home environment and short-term infant
developmental outcomes.

Distress Classes in Mothers of Preterm Infants

In a group of African-American mothers of preterm infants during hospitalization in the
NICU (Holditch-Davis et al., 2009), researchers identified four latent classes of distress,
based on patterns of six types of psychological distress symptoms (depressive symptoms,
state anxiety, post-traumatic stress, infant appearance and behavior stress, stress related to
alteration in parental role in the NICU, daily hassles). The four distress classes varied from
low distress to extreme distress, with the extreme distress class displaying the highest means
on all six measures of psychological distress symptoms. Then, in an ethnically diverse group
of mothers of preterm infants, five psychological distress classes were identified (Holditch-
Davis et al.,, 2015). Both studies had a low distress class, an extreme distress class, and two
intermediate classes—one high on NICU-related distress and one high on anxiety and
depressive symptoms. The fifth class had moderate scores on all measures and appeared to
be intermediate, between the low and high distress classes.

In both studies, researchers were able to use the psychological distress classes to predict
maternal psychological distress levels for 1-2 years. Mothers in the extreme distress classes
and, to a lesser degree, the high depressive and anxiety symptom class remained at risk of
significant distress for a year after the infants reached full-term age. These mothers also
reported less positive perceptions of their infants.

Harmful Effects of Maternal Distress

The detrimental effects of maternal psychological distress on infants and children include
impaired maternal-infant interactions (Beck, 1995; Field, 2010; Field et al., 1996), which
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can result in infants’ behavioral dysregulation and impaired language, cognitive, and motor
development (Field, 2010; Grace, Evindar, & Stewart, 2003; Lovejoy, Graczyk, O’Hare, &
Neuman, 2000; Stein et al., 2014). The effects of distress on early mother-preterm infant
interactions, such as verbalizations, sensitivity, and touch, are of particular concern because
these behaviors are related to cognitive and language development (Cusson, 2003; Evans et
al., 2012; Holditch-Davis, Schwartz, Black, & Scher, 2007; McManus & Poehlmann, 2012;
Stein et al., 2014).

However, most of the studies on maternal distress have been retrospective in nature, limiting
prediction of mother-infant interaction and infant outcomes based on the mothers’
psychological distress profile in the early postpartum. Clinicians are therefore unable to
identify at-risk mothers early in the postpartum period. The aim of the present study was to
identify whether sub-groups of mothers of preterm infants with similar profiles of
psychological distress during neonatal hospitalization in the NICU would differ on mother-
infant interactions and the quality of the stimulation of the home environment at two and six
months corrected for prematurity, and whether infant development would differ at one year
corrected age.

Method

This was a secondary analysis of a longitudinal, repeated-measures, experimental study
testing the effects of two maternally administered interventions for preterm infants
(Holditch-Davis et al., 2014; White-Traut, Wink, Minehart, & Holditch-Davis, 2012). In the
parent study, the interventions had no significant effect on maternal psychological distress or
infant development. The current analysis focused on the effects of classes of mothers,
defined at study enrollment using profiles of distress measures taken before the intervention.
The effect of the intervention was included in all analytical models to eliminate any possible
confounding of intervention effects with the results presented in this report.

Participants

We included 229 mothers of preterm infants weighing < 1750 grams at birth (gestational
age, mean 27.1 weeks and SD 2.9) who were no longer considered critically ill (i.e., not on
the ventilator or continuous positive airway pressure, not in immediate danger of needing
these treatments, without an umbilical artery catheter, and able to be held outside the
incubator). Exclusion criteria included mothers who did not have custody of the infants,
whose infants had congenital neurological problems (e.g., congenital hydrocephalus), who
had symptoms of substance exposure, who would have difficulty participating in the study
(age < 15; history of psychosis or bipolar disease; current major depression diagnosis;
ongoing critical illness or HIV), or for whom follow-up for 12 months was unlikely. All
other infants were eligible, including those with substance exposure without symptoms and
neurological insults.

Mothers and infants were recruited from the NICUs at two hospitals in North Carolina and
two hospitals in Illinois. The North Carolina hospitals served populations that were diverse
in socioeconomic status and location, and the Illinois hospitals served inner-city, poor
populations. Randomization to treatment groups was stratified by recruitment hospital.
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Mothers from the Illinois hospitals were more likely than the North Carolina mothers to be

young, unmarried, Black or Hispanic, poorly educated, and on welfare (Holditch-Davis et

al., 2015).

Psychological Distress Classes

Measures

Three psychological distress classes were used in the current study: 1) Low to moderate
psychological distress, 2) High depressive and anxiety symptoms, and 3) Extreme distress.
In the parent study, five psychological distress classes had been identified: low distress, high
NICU-related distress, high anxiety and depressive symptoms, intermediate scores on all
measures, and extreme distress (Holditch-Davis et al., 2015). The original low, moderate and
high NICU-related distress classes had a predicted trajectory of most symptom scores that
did not differ after 2 months corrected age over the first year after term and were condensed
into a single low to moderate class. The reduced number of psychological distress classes
also reduced the degrees of freedom for statistical models, allowing more power for the
current analysis, which dealt with unequal sizes of distress classes.

The mothers in the low to moderate distress class (n7= 184) averaged moderate or lower
scores on all measures. The mothers in the high depressive and anxiety symptom class (7=
20) had elevated scores on depressive and anxiety symptoms, and the mothers in the extreme
distress class (7= 25) had extremely elevated scores on all measures. Further detail on
symptom scores by distress classes is provided in Table 1. Characteristics of the three
distress classes are presented in Table 2.

Independent variable: Psychological distress classes—The three psychological
distress classes were used as independent variables: Low to moderate psychological distress,
high depressive and anxiety symptoms, and extreme distress. These distress classes had been
defined in the parent study using latent class analysis of scores on five self-reported maternal
psychological distress measures administered at study baseline during neonatal
hospitalization: maternal depressive symptoms, situational anxiety, post-traumatic stress,
NICU-related stress, and parental role alteration stress. These measures had significant
correlations (p < .01) ranging from 0.42 (NICU-related stress and anxiety symptoms) to 0.69
(depressive and anxiety symptoms; Holditch-Davis et al., 2015). The measures have good
reliability and validity.

Psychological distress measures: The Center for Epidemiologic Studies Depression Scale
(CESD) was used to measure maternal depressive symptoms (Radloff, 1977). Scores range
from 0 to 60. Cronbach alpha in this sample was 0.90.

State-Trait Anxiety Inventory (STAI, state sub-scale) was used to measure maternal
situational anxiety symptoms (Spielberger, 1983). Scores range from 20 to 80. Cronbach
alpha in this study was 0.93 at enrollment. For both CESD and STAI, higher scores indicate
more symptomatology.

The Perinatal Post-Traumatic Stress Symptom Questionnaire (PPQ) was used to measure
post-traumatic stress symptoms related to preterm birth and the NICU experience (DeMier,
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Hynan, Harris, & Manniello, 1996). Scores range from 0 to 14. A score of six or greater
indicates elevated post-traumatic stress symptoms. Cronbach alpha in this sample was 0.79
at enrollment.

The Parental Stress Scale: NICU (PSS: NICU) was used to measure stress related to
alterations in parental role during neonatal hospitalization, the appearance and behavior of
the child, and NICU sights and sounds (Miles, Funk, & Carlson, 1993). Higher scores
indicate more stress. Cronbach alpha for the two subscales used in this report was 0.91 at
enrollment for the infant appearance and behavior subscale and 0.90 for the parental role
alteration subscale.

Outcome variables—We explored three outcome variables in this study: mother-infant
interaction, quality of the home environment, and infant development.

Mother-infant interactions. During home visits at two and six months, a 45-minute video
recording of mother-infant interactions was obtained when the infant was awake. Mothers
received instructions to care for their children as they would usually do and were told that
the goal was to record mother-infant interactive behaviors in the home. Research assistants
who were masked to group membership in the parent study coded videos with a validated
coding system (Holditch-Davis, Bartlett, & Belyea, 2000; Holditch-Davis et al., 2009;
Holditch-Davis, Roberts, & Sandelowski, 1999). Maternal and child interactive behaviors
(e.g., location, looking, touching) were coded for every 10 seconds of the video. Throughout
the study, inter-rater reliability was checked every other month by having two scorers score
the same video. The kappa for agreement on individual behaviors ranged from of 0.68 to
0.90. Specific definitions of all maternal and infant interactive behaviors are described in
Table 3.

Each of the maternal and infant interactive behaviors was measured as a percentage of the
total observation time. For example, mother interact (caregiving, talking to, touching,
gesturing toward, or playing with the child) plus mother uninvolved (not interacting with or
looking at the child) plus passive observation (looking at the child but not interacting)
totaled 100%. These interactive behaviors have been related to infant development and
maturity or affected by maternal depression (Field et al., 1996; Harrison, 1990; Holditch-
Davis, Brandon, & Schwartz, 2003; Holditch-Davis, Cox, Miles, & Belyea, 2003; Holditch-
Davis et al., 2007; Smith, Landry, & Swank, 2000).

Quality of the home environment: The HOME inventory (0-3 version) was used to
measure the social-emotional and stimulation characteristics of the home environment
related to child developmental status (Caldwell & Bradley, 1980). Scores range from 0 to 45;
higher scores indicating better, more stimulatory, environments. The HOME has been
correlated with mother-infant interactive behaviors (Holditch-Davis, Tesh, Goldman, Miles,
& D’Auria, 2000; Tesh & Holditch-Davis, 1997). For this study, research assistants were
trained to score the HOME with 90% inter-rater reliability. The HOME total score was
analyzed, and the maternal involvement subscale was used in the maternal dimensions. The
HOMIE total score had Cronbach alphas of 0.84 at two months and 0.83 at six months. The
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maternal involvement subscale had Cronbach alphas of 0.70 at two months and 0.70 at six
months.

Interactive dimensions. Six maternal behaviors from the videotaped observation and two
sub-scales from the HOME were grouped into two maternal dimensions: Positive
involvement and developmental stimulation. Eight infant behaviors were grouped into three
child dimensions: Social, developmental maturity, and irritability (Table 3). To calculate
dimension scores, the 2- and 6-month data for each behavior was combined to determine an
overall mean and standard deviation then used to calculate a Z-score for each behavior of
each participant. The Z-scores for each variable in each dimension were summed at each
age, and these standardized dimension scores were used in all analyses. This procedure
maintained the age-related differences in the dimension scores. As would be expected,
interactive dimension scores changed with infant age (Holditch-Davis et al., 2007), so only
maternal dimensions of interaction were tested as mediators of child development because
child dimensions directly reflected the outcome variable of developmental status. The
Cronbach alphas for the dimensions ranged from .91 for child irritability and to .58 for child
developmental maturity; the lower alpha is justified by the limited developmental maturity
behaviors shown by young babies (Table 3).

Infant development: The Bayley Scales of Infant and Toddler Development (BSID-111)
were used to measure development at 12 months after term (Bayley, 2003). This scale was
administered by an examiner who was naive to infants’ group status in the parent study and
who had advanced training in infant developmental assessment. The BSID-Il1 is a
standardized, norm-referenced measure. A child’s performance is compared with normative
data from children of the same age. The BSID-III is the gold standard of infant and toddler
assessment tools and has shown good validity and acceptable reliability (Bayley, 2003).

Covariates—Parity, study site (North Carolina or Illinois), parent study intervention group,
maternal education, and infant neurological insults were used as covariates. Parity, maternal
education, and infant neurological insults have been found to be significant correlates of
mother-premature infant interactions (Holditch-Davis et al., 2007). Infant medical problems
that could result in neurological insults was determined from the medical record and scored
on the Neurobiologic Risk Scale (NBRS), which measures potential insults to the brain
through direct injury or inadequate blood flow, nutrients, or oxygenation (Brazy, Goldstein,
Oehler, Gustafson, & Thompson, 1993). Seven types of neurological insults are scored for
severity on a 4-point scale, with higher scores indicating more severe insults. Inter-rater
reliability for NRBS has been reported as 97% (Brazy et al., 1993). Cronbach alpha in the
current sample was 0.71.

The institutional review boards of all study sites approved the study. Mothers signed
informed consents for their infants’ and their own participation. Mothers answered self-
report psychological distress symptoms measures and maternal and infant characteristic
questionnaires at enrollment in the hospital, and at 2 and 6 months corrected age, at-home
mother-infant interaction was recorded. During the home visits, a research assistant scored
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the HOME after the videotaped interaction, using information about the home environment
obtained during the video recording. At 12 months corrected age at the neonatal follow-up
clinic, the infant development measure BSID-I11 was completed.

Data Analyses

Results

We conducted data analysis using SAS software, version 9.3. First, we used bivariate
analysis (ANOVA) to explore the relationship between the latent class variable and all the
outcome variables: mother-infant interactive dimensions and quality of the home
environment at 2 and 6 months after term, and infant development at 12 months after term.
Second, general linear models (GLM) were built to assess the relationship between each of
the outcome variables and latent class variable after adjusting for all possible confounders.

The possible confounders included in the models were parity, study site, maternal education,
region, infant neurological insult and parent study intervention. Parity and study site were
found to significantly differ between distress classes (Holditch-Davis et al., 2015). Maternal
education and infant neurological insults are often correlated with mother-infant interactions
(Holditch-Davis et al., 2007). Parent study intervention group was included to control for
any possible confounding effect, although the interventions had no significant effect on
distress classes (Holditch-Davis et al., 2015). We kept significant covariates in the final
reduced model to control for the confounding effects.

The final models were reduced by a stepwise backwards elimination process using the 0.05
level of significance. In this manuscript, both the initial and final models are presented, so
the effects of the covariates on study outcomes can be demonstrated.

Mother-Infant Interaction

In the bivariate models, maternal dimensions of maternal-infant interaction differed
significantly by psychological distress class (Table 4). None of the child dimensions differed
by distress class and, therefore, were not included in the final analysis.

In the initial GLM model, using the low to moderate distress class as the referent group,
mothers in the extreme distress classes engaged in more developmental stimulation with the
infants than mothers in the low distress classes at two (8= 0.99, p< 0.01) and six (8= 1.38,
p < 0.01) months corrected age (Table 5). This significant difference was maintained in the
final model after we controlled for maternal education and infant neurological insult.
Mothers with higher education (8= 0.12, p=0.02) and living in Illinois (8 =-0.91, p<
0.01) were more likely to engage in interactions that stimulated development at two months,
but not at six months corrected age. Detailed GLM model results are presented in Table 6.
At six months corrected age, none of the variables in the final model had a significant effect
on developmental stimulation.

Mothers in the extreme distress classes engaged in more positive involvement at 6 months
corrected age than did mothers in the low to moderate distress class (8 =2.22, p= 0.05)
when not controlling for maternal education (Table 5). In the final GLM model, we did not
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find a statistical difference among the distress classes in positive involvement. Mothers with
higher education were more likely than less-educated mothers to engage in more positive
involvement interactions at two (8= 0.58, p< 0.01) and six months (8= 0.37, p=0.04)
corrected age. Mothers living in Illinois were less likely than mothers in North Carolina to
engage in positive involvement at two months corrected age (8= -2.03, p < 0.01); this effect
was not significant at 6 months. For both developmental stimulation and positive
involvement, when maternal education was introduced in the model, parity was no longer
significant (Table 6).

Quality of the Home Environment

At 2 months corrected age, we found a positive significant difference between the extreme
distress and the comparison classes on the quality of home environment (8= 2.52, p= 0.03).
Distress class differences were not identified at 6 months corrected age in either the initial or
final GLM models (Table 5). Study site and maternal education were consistently significant
predictors of quality of the home environment, but parity was significant only at two months
corrected age. Mothers with higher education and living in North Carolina were more likely
than mothers with low education and living in Illinois to have a better home environment for
infant development at both 2 and 6 months corrected age (Table 6).

Infant Development

In the initial GLM model (Table 4), we found that infants of mothers in the extreme distress
class had significantly lower cognitive (8= -10.28, p=0.01) and motor (8= -15.12, p<
0.01) development scores at 12 months corrected age than infants of mothers in the other
distress classes. In the final model, after controlling for infant neurological insults (NBRS
total), there were no differences in cognitive, motor and language development between
distress classes (Table 7). Infants who experienced fewer neurological insults during
hospitalization were more likely than infants with more neurological insults to have better
developmental outcomes.

Discussion

Mothers’ psychological distress has been known to affect the mother-preterm infant
relationship. Mothers with depressive or anxiety symptoms have reported more negative
perceptions of their children than healthy mothers (Singer et al., 2007; Voegtline et al.,
2010). Mothers with high levels of psychological distress have been consistently reported as
being less sensitive parents, providing less cognitive and interactive stimulation to their
infants (Feeley, Gottlieb, & Zelkowitz, 2005; Korja et al., 2008). In the current study,
however, mothers in the extreme psychological distress class displayed more positive
involvement and cognitive stimulation, which is congruent with our previous report that
greater maternal stress due to the NICU environment was related to more positive
involvement (Holditch-Davis et al., 2007).

Feldman (2007) argued that mothers have a key role in coordinating reciprocal
responsiveness in mother-infant interactions. Thus, our findings could be explained by
maternal compensatory behavior in which mothers provided more interaction to compensate
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for the lack of interactive behaviors from a sick or at-risk infant (Holditch-Davis, Cox, et al.,
2003; Singer et al., 1996). Another potential explanation is that mothers with severe
emotional distress (e.g., chronically depressed) may have been receiving more family
support and developed better adaptive skills to engage with their infants (Gross, Shaw,
Burwell, & Nagin, 2009; Rutter, 1990.

Future researchers should replicate these procedures and should explore interventions for
mothers with extreme distress to encourage more positive involvement and cognitive
stimulation behaviors with their infants and determine whether these interactive behaviors
result in better long-term maternal and infant outcomes. An alternative analytic approach
would be to look at symptom-specific profiles (e.g., concentration difficulty, depressed
mood, insomnia) instead of sum-score profiles (e.g., CESD total score). A symptom-specific
approach may reveal which symptoms of extreme distress processes are related to functional
impairment. Latent transition analysis, an extension of latent class analysis, also could be
used to explore whether mothers in the extreme distress class are more responsive to social
support and/or interventions, which would explain their parent-infant interactive responses
in this study.

Psychological distress classes were related to infant development in expected ways at one
year corrected age: infants of mothers in the extreme distress class showed lower cognitive
and motor development than infants of mothers in the other distress classes. However, these
differences were explained by infant neurological insults (NBRS total) rather than
psychological distress class. In another study with mothers of preterm infants, depressive
symptoms were correlated with lower child cognitive function at 16 months postpartum
(McManus & Poehlmann, 2012). However, effect sizes were generally small, and not all
studies have shown significant associations (Barker, Jaffee, Uher, & Maughan, 2011; Evans
etal., 2012; Stein et al., 2014; Tse, Rich-Edwards, Rifas-Shiman, Gillman, & Oken, 2010).
How and when maternal psychological distress affects offspring is not completely
understood (Kingston, Tough, & Whitfield, 2012; Stein et al., 2014), and the associations
between maternal distress and infant development may differ over time in infancy and
childhood. Yet our findings of neurological insult as the persistent predictor of development
are consistent with other studies showing that illness severity as measured by longer
mechanical ventilation was related to poorer child development and less positive mother-
infant interactions (Holditch-Davis et al., 2007; Vohr et al., 2003).

In this study, maternal education was not related to infant developmental outcomes, as has
been found previously (Gordon, Lindsay Chase-Lansdale, & Brooks-Gunn, 2004; Holditch-
Davis et al., 2007), although maternal education and study state (lllinois vs. North Carolina)
were significant covariates of the relationship between psychological distress classes and
mother-infant interactions and quality of the home environment. For example, mothers with
higher education were more likely to engage in more developmental stimulation, more
positive involvement and provide more stimulation in the home environment to promote
infant development. However, these covariates seem to have greater effects at two months
corrected age than at six months. In previous studies, maternal education has a strong effect
on maternal competence (Feeley et al., 2005; Holditch-Davis, Miles, Burchinal, & Goldman,
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2011); greater competence and maternal education were associated with higher quality
caregiving (Holditch-Davis et al., 2011).

Explaining the effect of study site is complex, because site differences encompass the
broader social context in which the families were embedded. However, the demographic
heterogeneity of samples in the sites may be driving this finding, rather than the geographic
location per se. Ethnic and socioeconomic status difference might be confounded by study
site. The North Carolina site served populations that were diverse in socioeconomic status
and location, whereas the Illinois site served inner-city and poor populations (Holditch-
Davis et al., 2015). Inner-city poverty has been associated with increased psychological
distress (Giurgescu et al., 2013; Holditch-Davis et al., 2015; Poehlmann, Schwichtenberg,
Bolt, & Dilworth-Bart, 2009). Additional research is needed to determine how maternal
psychological distress is related to ethnic group and geographic location.

Generalizability of this study has some limitations. First, mothers in this study participated
in two maternally administered interventions for preterm infants (Holditch-Davis et al.,
2014, 2015; White-Traut et al., 2012), although the interventions had no significant effect on
maternal psychological distress or infant development (Holditch-Davis et al., 2015) and
distress classes were defined using data collected before interventions began, and
intervention group was included in the analysis to control for any possible confounding.
Second, the relatively small group sizes in the high depressive and anxiety symptom class
and in the extreme distress class may have limited our ability to identify further significant
statistical interactions. Third, study site differences may have been confounded by external
factors, although the multi-site design increased the potential generalizability of the findings.
Fourth, we only followed the mothers until the infant was one year corrected age, and
distress classes may have effects for more than two years after term (Holditch-Davis et al.,
2009). Additional longitudinal research is needed to determine whether maternal
psychological distress classes defined at early postpartum can be used to reliably predict
mothers’ responses to their infants, maternal provision of a stimulating home environment,
and infant outcomes beyond one year.

This is the first analysis of the relationship between psychological distress classes and
mother-infant interaction, quality of the home environment, and infant development in
preterm infants over the first year after term. Further exploration of ways to predict maternal
and infant outcomes related to mothers’ psychological distress is needed.
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Dimension Component Behaviors? Alpha
Positive Involvement Mother Positive: The mother is directing positive affect towards the child, such as smiling, praising, or 0.78
affectionate touching
Mother Touch: The mother touches the infant, pats, caresses, or hits
Uninvolved with Child®: The mother is not interacting with or looking at the child
Play with Child: The mother engages in joint play with the infant
HOME Subscale V
Developmental Stimulation ~ Mother Talk: The mother talks to the infant 0.69
Mother Teach: The mother instructs the child, such as by naming an object or showing him or her how
to perform any activity
Child Social Child Positive: The infant is expressing positive affect, such as by smiling or hugging 0.68
Child Look: The infant looks at the mother
Child Gesture: The child makes a gesture, such as showing or taking a toy, shaking his head, or smiling
Developmental Maturity Vocalize and Talk: The infant makes a non-fussy sound or say words 058 €
Play with Objects: The child is playing with an object but not with a person
Locomote and Walk: The baby changes his or her location, such as by belly creeping or scooting or
walking
Child Irritability Child Negative: The infant is fussing, crying, or grimacing 0.91

Child Fuss as % of Together: The infant is fussing, crying, or grimacing while together with the mother,
but not receiving a feeding, bath, or diaper change

Note. Dimension totals are means of Z-scores for the component behaviors.

a . N . S Lo . . .
Behaviors scored as percentage of total recording time, except for variables with divisors in titles and Play with Objects, which was measured as
percentage of time that child was not playing with the mother.

bReverse-scored when combined with the other variables in the dimension.

DThe lower alpha is explained by the limited developmental maturity behaviors of young babies.
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