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Abstract
The primary objective was to assess whether prospectively observed quality of parent-child
interaction in infancy and middle childhood contributed to the prediction of borderline symptoms
and recurrent suicidality/self-injury in late adolescence. Adolescents (mean 19.9 years) from 56
families participating in a longitudinal study since infancy (retention rate 74%) were assessed on
the SCID-II for symptoms of borderline personality disorder, including suicidality/self-injury.
Early clinical risk was indexed by clinical referral to parent-infant services. Attachment security
and parent-child interaction were assessed from videotape at 18 months and 8 years. Severity of
childhood abuse was rated from interview and self-report measures. Maternal withdrawal in
infancy was a significant predictor of both borderline symptoms and suicidality/self-injury in late
adolescence. Disorganizedcontrolling child behavior at age 8 contributed independently to the
prediction of borderline symptoms. The effect of maternal withdrawal was independent of, and
additive to, variability explained by severity of childhood abuse. Borderline symptoms and
suicidality/self-injury may be preceded developmentally by disturbed interactions as early as 18
months of age. A parent-child transactional model is proposed to account for the findings.
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1. Introduction
Borderline personality disorder (BPD) is characterized by impulsive, self-damaging
behavior, often including recurrent suicidal or self-injuring behaviors (American Psychiatric
Association, 2000). BPD is associated with a high rate of hospitalization and a mortality rate
of up to 10% (Gross et al., 2002; Skodol et al., 2002). BPD has an incidence of 1 to 2%
(Torgersen et al., 2001), and a lifetime prevalence of up to 6% (Grant et al., 2008).
Recurrent suicidality is even more prevalent, with 16.9% of adolescents considering suicide
and 8.5% making an attempt (Kessler et al., 1999). The prevalence of non-suicidal self-
injury is also high, with rates of 38% to 67% in clinical samples and rates of 10% to 44% in
community samples (Heath, et al., 2009). Little is known about developmental processes
associated with BPD and suicidality/self-injury. In studies of adults, a number of factors
have been associated concurrently with BPD. For example, individuals with BPD symptoms
often come from families at greater socioeconomic risk (Cohen et al., 2008). Comorbidity
with Axis I disorders is also common, particularly depression (Skodol et al., 2002; Grant et
al., 2008). While clinical studies have found BPD to be more frequent among females (Lieb
et al., 2004), community samples have not consistently replicated this finding (Bernstein et
al., 1993; Torgersen et al., 2001; Lenzenweger et al., 2007). Genetic factors also play a role
in suicidality and BPD (Torgersen et al., 2000; Anguelova et al., 2003). In addition, gene-
environment interactions indicate that environment may alter the expression of genetic
factors related to suicide (Caspi et al., 2003). States of intense arousal to stressors
characterize patients with BPD and suicidality/self-injury (Stiglmayr et al., 2001) and
randomized animal models have established that poor quality caregiving can up-regulate the
expression of genes related to stress reactivity (Francis et al., 1999; Barr et al., 2003).
Therefore, early family factors contributing to the development of borderline symptoms are
important to identify, as they may have the potential to affect gene expression related to
stress reactivity. However, family factors have been studied primarily through retrospective
self report. Self-report studies have repeatedly indicated that BPD is associated with
childhood maltreatment (e.g. Horesh et al., 2008; Zanarini et al., 1997). In addition, using a
prospective design, Widom et al. (2009) found an increased incidence of BPD among young
adults with documented early abuse histories. However, when abuse is noted, this is often
only the tip of the iceberg and indexes pervasive difficulties in the family in establishing
caregiving routines, managing anger, establishing appropriate discipline, and having
appropriate expectations for child behavior, as well as in protecting the child (Bradley et al.,
2005; Fassler et al., 2005). Thus, we see disturbances in ongoing family interaction as a
frequent correlate of abuse, but one that may also have an impact independent of abuse
events because these disturbances are not episodic events but are a part of the minute-to-
minute fabric of interaction.

Many theorists have offered formulations concerning ongoing deviations in parent-child
interaction likely to be associated with BPD symptoms (Linehan, 1993; Gunderson, 1996;
Fruzzetti et al., 2005; Fonagy and Luyten, 2009). For example, Linehan (1993) has argued
that ‘emotionally invalidating’ family environments during childhood coupled with a
reactive temperament may lead to patterns of emotion dysregulation, including impulsive
self-damaging behavior. However, these theories of developmental antecedents have rarely
been operationalized clearly (e.g. what types of parental behavior would be considered
invalidating ?) nor have they been approached with longitudinal designs and direct
observations of problematic parent-child interactions.

Insecure or disorganized attachment relationships, which have been extensively
operationalized and assessed longitudinally (e.g. van IJzendoorn et al., 1999), have also been
proposed as a vulnerability factor predisposing a child to unregulated arousal, suicidality,
and borderline symptoms (Levy, 2005; Gunderson and Lyons-Ruth, 2008; Fonagy and
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Luyten, 2009). Further, Denham (1998) has speculated that attachment figures have a
greater role in the socialization of emotion regulation and expression during the first two
years of life compared to later developmental periods. Empirical evidence for the particular
importance of stressors during the first years of life is beginning to accrue. For example,
both Dearing and colleagues (2006) and Brooks-Gunn and colleagues (2005) have found
that poverty in the first five years of life is associated with more deleterious long-term
outcomes than poverty later in childhood. Bureau, Easterbrooks, and Lyons-Ruth (2009a)
found that maternal depression in the first two years of life contributes to adolescent
depression independently of maternal depression at later ages. Disorganized attachment
behavior by the infant is characterized by the lack of a consistent strategy for gaining
comfort from the caregiver and is associated with elevated cortisol to stressors in infancy
(e.g. Spangler and Grossmann, 1993; Hertsgaard et al., 1995). Disorganized infant
attachment behavior also predicts behavior problems in childhood and dissociative
symptoms in adolescence (Carlson, 1998; van IJzendoorn et al., 1999). Infant disorganized
attachment behavior has been repeatedly associated with the caregiver’s atypical responses
to infant cues, including unavailability to respond to infant fear or distress, as well as
frightened or frightening behavior toward the infant (for review, see Lyons-Ruth and
Jacobvitz, 2008). Such frightened, frightening or atypical parental responses to child cues
can be reliably assessed and are stable for periods up to five years (Madigan et al., 2006).
Therefore, both caregiver and infant components of disorganized attachment relationships
are important to assess in pathways to BPD symptoms.

Over the preschool years, disorganized behavior often transforms into controlling behavior
toward the parent (Main and Cassidy, 1988; NICHD ECCRN, 2001; Moss et al., 2005).
These controlling behaviors are manifest in either a caregiving or a punitive fashion.
Controlling–punitive behavior consists of attempts to assert authority over the parent using
harsh commands or belittling comments. Controlling–caregiving behavior consists of
directing the parent’s activities by guiding, encouraging, or structuring the parent. However,
one third of disorganized infants do not adopt a controlling attachment pattern by age six but
continue to show odd, out-of-context (disorganized) behaviors in the presence of the parent
(Moss et al., 2005). Among families to be reported on here, Bureau, Easterbrooks, and
Lyons-Ruth (2009b) found that children who displayed disorganized behavior in infancy
were more likely to exhibit punitive and disorganized behavior at age 8, but only among
families with clinical risk factors. Children who had experienced more maternal withdrawal
in infancy were more likely to show caregiving behavior at age eight regardless of family
risk. Controlling or disorganized behavior in preschool has also been associated with
childhood behavior problems (van IJzendoorn et al., 1999; Moss et al., 2006; O’Connor et
al., 2011). However, to date, no studies have assessed the relevance of disorganized-
controlling attachment behaviors for later borderline symptoms and suicidality. Among the
few prospective studies, two studies have used community survey data to confirm the
longitudinal association between childhood abuse and BPD symptoms (Johnson et al., 1999;
Widom et al., 2009). However, Crawford et al. (2009) noted that structured observations of
parent-child interactions would strengthen the validity of these assessments. Only one
prospective study has included such structured observations (Carlson et al., 2009). In that
study, maternal hostility at age 3, maternal self-reported life stress, and child self-
representation significantly and uniquely predicted BPD symptoms. Other factors, including
infant disorganized attachment and maternal boundary dissolution at age 3, did not add to
prediction once the above factors were considered.

This study did not report on assessments of mother-infant interaction between 6 months and
three years of age, and did not assess child attachment behavior after infancy. In addition, no
study has yet evaluated whether the quality of observed parent- child interaction adds to
prediction beyond the prediction associated with abuse experiences. Finally, previous work
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has not assessed whether parent-child disturbed interactions at different developmental
periods (infancy, childhood) make independent contributions to prediction of BPD
symptoms or whether disturbance in infancy is only problematic if it leads to continued
disturbance later in childhood. These are the questions addressed in the current study.

1.1. Objectives
The present study evaluated the contributions of quality of observed parent-child interaction
in both infancy (18 mos.) and middle childhood (eight yrs.), as well as the contribution of
severity of abuse, to the prediction of borderline symptoms in late adolescence (age 20).
Participants were fifty-six families who had been participating in a longitudinal study since
infancy. The two outcomes of interest included 1) the extent of borderline symptoms on the
SCID-II, and 2) the presence, in particular, of the borderline symptom of recurrent
suicidality/self-injury. This symptom accounts for a large proportion of public health
resources, whether or not other borderline symptoms are present, and deserves independent
assessment.

The first aim was to assess whether prospectively observed quality of mother- child
interaction in infancy was predictive of overall borderline symptoms, or of suicidality/self-
injury specifically, in late adolescence. A secondary aspect of this aim was to examine
whether reliable laboratory ratings captured (mediated) any prediction associated with
clinical observations in infancy. The second aim of the study was to evaluate whether the
quality of early parent-infant interaction had an independent effect on the two adolescent
outcomes or whether any effects were mediated through a relation to later childhood abuse.
The third aim was to assess whether earlier forms of disturbed interaction exerted an effect
on outcomes through their relation to later forms of disturbed interaction or whether both
early and later forms of interaction had independent effects on outcomes. The fourth aim of
the study was to evaluate whether disorganized-controlling behavior had an independent
effect on adolescent outcomes, or whether its effects overlapped with effects related to
childhood abuse. The final aim was to evaluate whether parent-child observations at
different developmental periods made independent and additive contributions to prediction
or whether disturbed interaction in infancy was predictive primarily because it predicted
further disturbance at age eight (mediated model).

2. Methods
2.1. Participants

Participants were 56 low-income families seen when the child was in late adolescence (m.
19.7 yrs.; range 18-23 yrs.; female = 41%). Families were participants in a longitudinal
study of child adaptation since infancy (18 months). Seventy-three percent of families were
non-Hispanic Caucasian, 27% Hispanic or African-American. In infancy, income of all
families was <=200% poverty level. In adolescence, 71% of families had incomes<=
$40,000. The 56 families were part of an original cohort of 76 families seen in infancy. In
late adolescence, 14% (11) could not be relocated; 11% (7) refused; and 3% (2) lived
overseas, yielding a retention rate of 74 % (56). Families followed up in adolescence did not
differ from those not followed up on socioeconomic indicators, gender, age, clinical status,
or infant/childhood outcome assessments (effect sizes (φ, η, or τ) = -0.15 - 0.16). All
procedures were approved by the Institutional Review Board. Written informed consent was
obtained from parent and adolescent.

2.2. Measures
2.2.1. Borderline symptoms and suicidality/self-injury—Number of borderline
symptoms and presence of recurrent suicidality/self-injury (BPD Criterion 5) were assessed
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for the adolescent participants using the Structured Clinical Interview for DSM-IV-R
(SCID) for Axis II, administered by trained clinicians (First at al., 1997a). Presence of major
depressive episodes was assessed on the SCID-I (First et al., 1997b). The SCID yields
reliability kappa’s of 0.61 for current diagnosis and 0.68 for lifetime diagnoses, comparable
to other structured diagnostic interviews.

2.2.2. Severity of childhood abuse—A 7-point rating for severity of abuse from birth
to age 18 (reliability ri =0.99; n =37) was assigned by reviewing responses to three abuse
assessments administered in late adolescence: the Conflict Tactics Scale-2nd version
(CTS-2: Straus et al., 1998), the Childhood Traumatic Experiences Scales-Revised (CTES-
R, Dutra et al., 2005), and the Traumatic Stress Schedule (TSS: Norris, l990). State
protective services involvement and placement in foster care between 0-18 years were
assessed from maternal interviews. The CTS-2 is a widely used 78-item measure of tactics
used during conflict between family members. Tactics include physically abusive behavior
and emotionally abusive behavior, e.g. “My parent hit or kicked me; my parent insulted or
swore at me.” The overall scale has a stable factor structure, moderate test-retest reliability,
and demonstrated validity (Straus et al., 1996, Straus et al., 1998). The CTES-R consists of
four 5-point scales for rating the severity of physical abuse, sexual abuse, verbal abuse and
witnessed interpersonal violence on the Adult Attachment Interview (AAI). The AAI is a
semi-structured, transcribed, one-hour interview that asks participants in detail about
attachment-related experiences with primary caregivers. Reliability on the four scales was ri
=0.89 - 0.98 (two raters; n = 56). The TSS is an eight-question narrative survey probing
traumatic experiences. Responses to the three TSS questions on experiences of sexual or
physical assault were also reviewed in making the abuse rating.

2.2.3. Early clinical risk (1-18 months)—In infancy, 52% of families had been referred
for parent-infant clinical services during the first year of life due to concerns about the
quality of parental care. The other 48% of families had not been referred for problems in
care. Absence of problems in the non-referred group was further screened by a one-hour
observation at home by study clinicians.

Eight referred families were also being followed by state protective services for diverse
indicators of infant risk, including documented poor care (n = 2), previous maltreatment of
an older sibling (n = 1), or maternal psychiatric disturbance or substance abuse (n = 5). In no
instance had the infant been physically or sexually abused.

2.2.4. Infant attachment security (18 months)—Mothers and infants were videotaped
in the Strange Situation Procedure at 18 months of age (Ainsworth et al., 1978). The infant
is videotaped in a playroom during a series of eight structured 3-min episodes in which the
mother leaves and rejoins the infant twice. The procedure is designed to be mildly stressful
in order to activate the infant’s attachment behavior. Videotapes were reliably coded for
secure, insecure and disorganized attachment behaviors as previously reported (Lyons-Ruth
et al., 1990). Following earlier precedent, security of attachment was indexed by a three-
level ordinal variable (1 = secure; 2 = insecure-organized; 3 =insecure-disorganized). The
attachment distribution in infancy was Secure 31%; Insecure-Organized 16%; Disorganized
53%.

2.2.5. Disrupted mother-infant communication (18 months)—Disrupted maternal
communication was coded from videotapes of the Strange Situation Procedure by coders
naïve to all other data, using the AMBIANCE coding system (Lyons-Ruth et al, 1999).
Frequencies of five classes of disrupted maternal communication are coded: a) affective
communication errors, b) role confusion, c) negative-intrusive behavior, d) disorientation,
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and e) withdrawal. Reliability between two coders (n=15) ranged from ri = 0.73-0.84.
Validity and stability of the AMBIANCE have been established by meta-analysis (N’s of
384 and 203) (Madigan et al., 2006).

2.2.6. Child disorganized-controlling behavior (8 years)—Parent and child were
videotaped in a standard 5-minute reunion after a one-hour separation (Main and Cassidy,
1988). Videotapes were coded using the Middle Childhood Disorganization and Control
scales (MCDC) (Bureau et al., 2009b) to rate the extent (1–9) of controlling-punitive,
controlling-caregiving, and behaviorally disorganized interaction with the parent. All codes
were reliable (ri =0.83-0.97; n=22); coders were naïve to all other data. These three aspects
of behavior are not mutually exclusive and children can be elevated on more than one scale.
Therefore, a three- level variable was created to capture overall disorganized-controlling
behavior, with 1 =low on all three ratings of disturbed behavior (all ratings < 3); 2 =
elevated on only one rating; 3 = elevated on two or three of the ratings.

2.3. Analytic procedures
To test Aims 1, 3, and 4, separate linear (number of borderline symptoms) or logistic
(presence of recurrent suicidality/self-injury) regression models were calculated (Cohen et
al., 2003), controlling for gender and major depressive disorder, using SPSS Version 19
software. For Aims 2 and 5, mediation was tested using bootstrapped confidence intervals,
which is now the preferred method of analysis for mediation (Dearing and Hamilton, 2006).
Preacher and Hayes’ (2008) INDIRECT macro for SPSS Version 19 was used to estimate
the total, direct, and indirect effects of predictor variables on outcomes through the proposed
mediators. For all aims, multiple imputation was employed to estimate missing data,
following recommendations of Schafer and Graham (2002). Missing data were imputed
using the Markov Chain Monte Carlo procedure (Gilks et al., 1996) in SAS software. The
percentages of missing data ranged from 0-39%, with a total missing rate of 14.1%. This
range is well within the recommended allowances for imputation procedures and imputation
is strongly recommended over analysis of the raw data alone (Schafer and Graham, 2002;
McCartney et al., 2006). In the present study, 10 data sets were generated with excellent
efficiency (power to detect a significant effect of 97%) according to Rubin’s (1987)
guidelines. Results with missing data imputed and results without imputation were similar.

3. Results
Descriptive data are presented first. Analyses for predictors of overall borderline symptoms
are presented second, followed by analyses for predictors of suicidality/self-injury
specifically.

3.1. Prevalence of borderline symptoms, suicidality, and abuse
The range of borderline symptoms was 0-5 (m 0.96; SD=1.44); 41% met criteria for one or
more symptoms; 2 % met criteria for diagnosis. Among symptomatic adolescents, 53%
(21% of the total sample) exhibited recurrent suicidal threats or self injury (DSM-IV
Criterion 5) and 53% exhibited two or more types of impulsive self-damaging behavior
(DSM-IV Criterion 4); 89% exhibited one of these two symptoms. In addition, 47% met
Criterion 2 for intense and unstable relationships. Other symptoms were less frequent and
occurred only in the presence of one or more of the above symptoms.

Means and SD’s of predictors are displayed in Table 1. Correlations among predictors are
displayed in Table 2. In initial analyses, borderline symptoms and suicidality were unrelated
to age at assessment, gender, and socioeconomic indicators (family income, mother’s
education, mother’s single parenthood, minority status) (effect sizes -0.22 to 0.18, all P ns).
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However, because borderline symptoms have been consistently related to female gender in
clinical samples (Lieb et al., 2004), gender was controlled in all analyses. Major depression
was associated with borderline symptoms (t (56) = 2.62, P = 0.01), so depression was also
controlled in all analyses. By age 18 months, 14% were being followed by state protective
services for poor quality care. By late adolescence, with self-report measures included in the
assessments, 48% were found to have experienced sexual or physical abuse; another 7%
reported severe verbal abuse only. Consistent with the literature, the severity of childhood
abuse was significantly associated with the extent of borderline symptoms (Tables 2 and 3).
However, severity of abuse was not a significant correlate of recurrent suicidality/self-injury
alone (Table 6). Protective services involvement in infancy did not provide significant
prediction of later borderline symptoms or suicidality/self-injury (Fchg (1.53) = .23, ns;
Wald (1,53) = .13, ns, respectively).

3.2. Observed interactions as predictors of borderline symptoms
3.2.1. Clinical risk, interaction and attachment in infancy—The first aim was to
assess whether mother- child interaction in infancy was predictive of adolescent outcomes.
The set of seven infancy variables as a whole contributed significant prediction to later
borderline symptoms (F (6, 47) = 4 .18**, P = 0.007;Table 3). Based on this overall finding,
the seven predictors were examined individually. Early clinical risk, as indexed by clinical
referral prior to 18 months of age, was a significant predictor of later borderline symptoms
(Table 3). Of the five subtypes of disrupted communication, maternal withdrawal in infancy
predicted more extensive borderline symptoms in adolescence (Table 3). Security of the
infant’s attachment behavior was not a significant predictor of borderline symptoms (Table
3). Thus, the quality of maternal caregiving behavior in infancy, both as assessed by
clinicians and by laboratory observations, provided stronger prediction of later borderline
symptoms than assessment of infant behavior alone.

While clinician referral to infant services has important ecological validity, it is difficult to
know what prompted individual clinicians to make referrals to clinical services. Thus, we
also evaluated whether clinicians’ referred judgments prior to 18 months of age were related
to borderline symptoms indirectly through their relation to observed maternal withdrawal at
18 months. A mediation analysis was conducted to test this hypothesis. While the total effect
of clinical referral on borderline symptoms was significant as reported above (Table 3), after
controlling for maternal withdrawal, the effect of clinical referral on borderline symptoms
became non-significant (β =0.14, t =1.11, P =0.27), consistent with a mediation hypothesis.
Bootstrapped confidence intervals confirmed that clinical referral had a significant indirect
effect on borderline symptoms through maternal withdrawal, because the bootstrapped
confidence intervals did not contain zero (Table 4). This indirect effect suggests that
clinician’s judgments in infancy were predictive of borderline symptoms in part because
clinicians were judging earlier maternal withdrawing behavior toward the infant as one basis
for their referrals. Thus, maternal withdrawal to the infant’s attachment cues emerged as the
most important prospective predictor of later borderline symptoms.

3.2.2. Assessment of severity of abuse as mediator of the effect of early
interaction—The second aim of the study was to evaluate whether the quality of early
parent-infant interaction had a direct effect on borderline symptoms or whether its effects
were mediated through a relation to later childhood abuse. In order to conduct such a
mediation analysis, it must be plausible that the mediator (childhood abuse) occurred
subsequent to the variable whose effects are being assessed for mediation (maternal
withdrawal at 18 months). Because only eight families were being followed for
maltreatment up to 18 months of age, and none of those had engaged in physical, sexual, or
verbal abuse (only poor quality care), the assumption that physical, sexual, or verbal abuse
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experiences occurred subsequent to the maternal withdrawal observed at 18 months was
supported by the data.

In the mediation model, maternal withdrawal was the independent variable, severity of
abuse was the proposed mediator, and borderline symptoms was the dependent variable,
with gender and depression as covariates. The significant correlation between early maternal
withdrawal and later severity of abuse is shown in Table 2. After controlling for severity of
abuse, the direct effect of maternal withdrawal on borderline symptoms remained
statistically significant (β = .40, t = 2.85, P =.005; Figure 1). Bootstrapped confidence
intervals confirmed that maternal withdrawal did not affect borderline symptoms indirectly
through severity of abuse, because the bootstrapped confidence intervals for the estimated
indirect effect contained zero (Table 4). The model that emerges is one in which two
independent factors, maternal withdrawal in infancy and severity of later abuse, contribute
separately to the extent of borderline symptoms.

3.2.3. Observed child attachment behavior toward the parent in middle
childhood—The third aim of the study was to evaluate whether disorganized-controlling
behavior in middle childhood was associated with later borderline symptoms. A linear
regression model, controlling for gender and major depression, confirmed that disorganized-
controlling behavior at age 8 was also a significant predictor of the extent of borderline
symptoms at age 20 (Table 3). To illustrate this finding, we dichotomized the sample into
those with and without borderline traits (2 or more symptoms). Among children who
displayed combinations of disorganized and controlling behavior at age 8 (punitive,
caregiving, disorganized), 43.5% displayed borderline traits in adolescence, compared to
15.3% of those elevated on only one scale, and none of those with low scores on all three
scales. Thus, children with combinations of controlling and disorganized attachment
behaviors at age 8 were more likely to display borderline symptoms in adolescence.

3.2.4. Relations among severity of abuse, child disorganized-controlling
behavior, and borderline symptoms—The fourth aim of the study was to evaluate
whether the effects of disorganized-controlling behavior and childhood abuse were
independent and additive or whether one variable was accounting for most of the effect of
the other variable on later borderline symptoms. Consistent with the possibility of overlap in
prediction, children who had experienced more severe abuse were also more likely to
display disorganized-controlling behavior (Table 2).

Because we could not establish the temporal ordering of childhood abuse experiences
relative to the assessment of child disorganized-controlling behavior at age 8, we did not
conduct a mediation analysis. Instead, a standard regression analysis was conducted, with
gender and depression entered on Step 1 as control variables and disorganized/controlling
behavior in childhood and severity of abuse entered together on Step 2, with borderline
symptoms as the dependent variable. Results indicated that, together, the two variables
accounted for a significant and sizeable portion of variance in later borderline symptoms
(Table 5, Step 2). However, with severity of abuse controlled, the effect of disorganized/
controlling behavior on borderline symptoms became only marginally significant (β =0.27, t
=1.77, P =0.08; compare Tables 3 and 5). Similarly, with child disorganized-controlling
behavior controlled, severity of abuse failed to reach significance (β =0.21, t =1.57, P =0.12;
compare Tables 3 and 5). This pattern indicates that the two assessments were overlapping
in the variance accounted for in later borderline features. However, only childhood behavior
could be assessed prospectively, because detailed interviews concerning experiences of
parental abuse are difficult to administer prior to young adulthood. It is notable, then, that as
early as age 8, observed child behavior captured the variance in later symptoms associated
with childhood abuse.
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3.2.4. Assessment of later quality of interaction as mediator of effects of
earlier interaction—The fifth aim was to evaluate whether maternal withdrawal in
infancy predicted borderline symptoms primarily because early maternal withdrawal led to
child disorganized-controlling behavior at age eight, or whether these assessments of
interaction at different developmental periods contributed independently to the prediction of
borderline symptoms. A mediational model of borderline symptoms was tested in which
maternal withdrawal in infancy was the independent variable and disorganized/controlling
behavior in middle childhood was the proposed mediator. As noted earlier, maternal
withdrawal had a significant total effect on later borderline symptoms (Table 3). This effect
remained significant when prediction in later symptoms associated with disorganized-
controlling behavior was removed (β =0.40, t =3.06, P =0.003), which suggests a lack of
mediation. Bootstrapped confidence intervals confirmed that the indirect effect of maternal
withdrawal on borderline symptoms through disorganized/controlling behavior was not
statistically significant because the confidence intervals contained zero (Table 4). Thus,
early maternal withdrawal affected later borderline symptoms directly and not through a
relation to disorganized-controlling behavior in childhood.

3.3. Observed interactions as predictors of suicidality/self-injury
Because of the public health resources devoted to treating recurrent suicidality/self-injury, it
is also important to know whether the aspects of interaction associated with borderline
symptoms in general are also associated with suicidality/self-injury in particular. Following
the same analysis strategy as above, logistic regression analyses examined the contributions
of the same set of parent-child assessments to the prediction of the dichotomous variable of
suicidality/self-injury.

3.3.1. Clinical risk, attachment, and interaction in infancy—The set of seven
infancy variables as a whole significantly predicted late adolescent suidicality/self-injury
(X2 (7) = 21.55, p =0.03; Table 6). Early clinically-judged risk was a marginally significant
predictor of suicidality/self-injury (Table 6), and maternal withdrawal in infancy was a
significant predictor of suicidality/self-injury (Table 6). Security of the infant’s attachment
behavior was only marginally significant as a predictor (Table 6). Thus, infancy predictors
of suicidality/self-injury were similar to those for overall borderline symptoms.

3.3.2. Assessment of abuse as mediator of the effect of early maternal
withdrawal—In contrast to overall borderline symptoms, the effect of abuse on suicidality
was not significant (Table 6). Thus, it was unlikely that early withdrawal affected suicidality
through its relation to abuse. Bootstrapped confidence intervals confirmed that the indirect
effect of withdrawal on suicidality through severity of abuse was not significant (Table 4),
leaving the direct effect from withdrawal to suicidality as the primary pathway of influence.

3.3.3. Observed interaction in middle childhood—Also in contrast to overall
borderline symptoms, there was no significant relation between suicidality/self-injury and
disorganized-controlling behavior at age 8 (Table 6). Thus, disorganized-controlling
behavior in middle childhood was not evaluated further, either in relation to effects of abuse
or as a mediator of the effect of early maternal withdrawal on later recurrent suicidality/self-
injury.

3.4. Exploratory analysis of subtypes of infant disorganization
Based on the strength of prediction from maternal withdrawal, one additional exploratory
analysis was undertaken. In previous publications (e.g. Lyons-Ruth et al., 1999), maternal
withdrawal was associated with a specific subtype of disorganized infant behavior, the
pseudo-secure subtype, in which the infant actively continues to seek contact with the
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mother while also showing odd, out-of-context behaviors. Other more intrusive forms of
maternal behavior were associated with a different subtype of disorganization, in which the
infant shows avoidant or ambivalent behavior around contact with mother, as well as odd,
out-of-context behavior. Using the same linear or logistic regression format as above, the
relation of each disorganized subtype to overall borderline symptoms and to suicidality/self-
injury was tested by entering the two dummy-coded subtype variables on the last step of the
analysis. The pseudo-secure subtype was a specific predictor of suicidality at age 20 (Wald
= 4.82, P = 0.03), but not of overall borderline symptoms (t= 1.58, P =0.12). The avoidant/
ambivalent subtype, which was predictive of aggressive behavior at ages 5 and 7 (Lyons-
Ruth et al., 1993; Lyons-Ruth et al., 1997), was not predictive of either borderline symptoms
or suicidality (BPD symptoms t = -0.47, P =.64; Suicidality Wald = 1.77, P =0.18). As
exploratory analyses, these need replication. They are important, however, in suggesting the
possibility of an early joint withdrawing mother/contact-seeking infant profile that confers
risk for suicidality/self-injury in late adolescence.

4. Discussion
The first aim of this study was to assess whether disturbed parent-child interaction in
infancy was predictive of borderline symptoms and suicidality/self-injury in late
adolescence. Results indicate that maternal withdrawal in infancy predicts both borderline
symptoms in general, and suicidality/self-injury in particular, almost 20 years later. In
addition, early maternal withdrawal was an important mediator of the prediction available
from clinician’s judgments of risk, which adds to the ecological validity of the laboratory
observations. These results provide support for the speculations of a number of theorists that
aspects of parent-child interaction may be disturbed in some of the pathways leading to
borderline personality disorder and suicidality/self-injury. However, these results add a level
of specificity not contained in prior formulations. Both parental invalidation and attachment
disturbances can take many forms, and only certain forms were related to borderline
symptoms in the present study. Specifically, maternal withdrawing behavior to the infant’s
attachment cues was robustly related to later outcomes, while other forms of maternal
behavior in infancy, including hostile and intrusive interactions, were not predictive of later
symptoms. In the Carlson et al. (2009) study, by age three maternal hostility also became
predictive, perhaps elicited by the toddler’s increasing mobility and willfulness, but it was
not a predictive factor here in infancy.

The second aim was to assess whether childhood abuse mediated the effect of early maternal
withdrawal on adolescent outcomes. Results indicated that abuse experiences could not
account for the independent effect of early maternal withdrawal on both borderline
symptoms and suicidality/self-injury. This pattern of results suggests that to best account for
borderline symptoms and suicidality, models need to include both abuse experiences and
aspects of early parent-infant interaction.

By age 8 children who would later show borderline symptoms were more likely to display
behavior toward the parent that combined punitive or caregiving elements with odd,
inexplicable, disorganized behavior. Lyons-Ruth et al. (2007) also found that adult BPD
patients were more likely than depressed patients to describe engaging in punitive or
caregiving behavior toward a parent in childhood. These disorganized-controlling behaviors
were further associated with abuse, and analyses indicated that there was important overlap
in the variance in borderline features accounted for by these two assessments. Thus,
disorganized-controlling behavior as early as age 8 may give us an important window onto
seriously disturbed family relationships, before the child is able to report on familial abuse
more freely.
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The final aim was to assess whether the emergence of child disorganized-controlling
behavior by age 8 mediated the effect of early maternal withdrawal on later borderline
symptoms. Results indicated that the later emergence of disorganized-controlling behavior
could not account for the prediction available from early maternal withdrawal. This finding
points to the continuing evolution of parent-child relationships from infancy to middle
childhood and indicates the need for repeated parent-child assessments to fully account for
the emergence of disorder. The results specifically do not support a “domino” model, in
which disturbances in infancy determine specific subsequent developmental pathways.

Given the predictive strength of maternal withdrawal, however, research is needed to
examine the biological consequences of early withdrawal for the infant’s regulation of
stressful arousal. Randomized animal models have shown that inattentive care in infancy can
produce sustained enhancement of biological stress responses (Barr et al., 2003; Francis et
al., 2003). Among human children, maternal withdrawal has also been associated with
higher cortisol levels (Bugental et al., 2003). Since states of intense arousal characterize
self-injuring individuals, the long-term prediction associated with maternal withdrawal may
be mediated through effects on the child’s stress response system.

We cannot judge, based on correlational data, whether disturbances in parent-child relations
are child adaptations to disturbances in parenting or parental adaptations to emerging child
disturbance or both. Given the links between borderline symptoms and genetic factors
(Torgerson et al., 2000; Anguelova et al., 2003), it is possible that a more genetically
reactive child temperament could lead to increased caregiver withdrawal, particularly if
parents themselves are genetically vulnerable (White et al., 2003). The model that emerges
is of a genetically stress-sensitive and contact-seeking infant coupled with a parent who
withdraws from close contact, setting the stage for an escalating transactional process in
which the infant’s need for soothing may provoke parental withdrawal, which in turn
increases the child’s distress and need to involve and control the parent.

In other data from this cohort, antisocial personality disorder, which was more common
among males, was predicted by maternal withdrawal in infancy and by disorganized (but not
mixed disorganized and controlling) attachment behavior at age 8 (Shi et al., 2011). These
results imply that deviations in the attachment relationship from infancy to age 8 may be
part of a common environmental contribution to borderline and antisocial personality
disorders, a contribution that in both cases was found to be independent of childhood abuse.
Kendler et al. (2008), using behavioral genetic techniques, have also reported that ASPD
and BPD share common (unspecified) environmental factors. In contrast, Bureau et al.
(2009a) found that a different set of predictors contributed to prediction of depressive
symptoms at age 20, including gender, maternal depressive symptoms in infancy, child
depressive symptoms at age 8, and maternal depressive symptoms in adolescence. Thus,
there appears to be some specificity to the developmental pathways to Cluster B personality
disorders compared to pathways toward later depression.

It was also notable that suicidality/self-injury alone had somewhat different developmental
predictors than those associated with overall borderline features. Recurrent suicidality/self-
injury in late adolescence was more likely to have been preceded by clear (albeit
disorganized) approach behavior toward mother when under stress in infancy, and was less
likely to be associated with childhood abuse experiences and by disorganized-controlling
behavior toward mother in middle childhood. Thus, we would speculate that when early
parental withdrawal is not followed by later abusive experiences, the child is less likely to
develop the controlling interpersonal style that foreshadows more general borderline
features, while still being vulnerable to catastrophic suicidal or self-inuring reactions to
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experiences of interpersonal rejection (e.g. Klonsky, 2007). This possibility needs evaluation
in future studies.

The current work is limited by the modest sample size and the small number who meet full
diagnostic criteria. In addition, borderline symptoms in this cohort were primarily those of
impulsive self-damaging behavior and suicidality, and results may be specific to such
symptoms. Finally, participants were low income and contributors to impulsive, self-
damaging behavior may differ in higher income groups. Replication is needed in larger
samples with a wider range of socioeconomic status.

In conclusion, the impulsive self-damaging behaviors examined here constitute wide-spread
and costly public health problems that result in use of expensive emergency and inpatient
services (e.g. Bender et al., 2001; Skodol et al., 2005). The early predictors identified here
increase the possibility of identifying those at risk for self-damaging behavior earlier in the
developmental process, before the incidence of such behavior begins to rise dramatically
over the adolescent years (Kessler et al., 1999).
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Figure 1.
Severity of Abuse Does Not Mediate the Effect of Early Maternal Withdrawal on Later
Borderline Symptoms.
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Table 1

Descriptive Data for Study Variables

Longitudinal Subsample

Continuous variables Mean S.D. Range

Security of infant attachment (18 mos.) 2.25 .90 1 – 3

Maternal disrupted communication (18 mos.)

 Affective communication errors 5.20 4.68 0 – 20

 Role confusion 5.10 7.35 0 – 27

 Disorientation 3.05 3.72 0 – 14

 Negative intrusiveness 2.37 3.71 0 – 16

 Withdrawal 3.21 3.55 0 – 15

Child disorganized-controlling behavior (8 yrs.) 2.24 .69 1 – 3

Severity of childhood abuse 2.90 1.70 1 – 7

Categorical variables Percentages

Gender (% female) 41.1% (23)

Presence of adolescent depression 19.6% (11)

Protective service involvement (0-18 months) 14.3% (8)

Early clinical risk (18 months)

 Not clinically referred-longitudinal 48.2 % (27)

 Clinically referred-longitudinal 51.8 % (29)

Note. N = 56.
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Table 3

Linear Regression Models Predicting Extent of Borderline Symptoms from Infancy and Childhood
Assessments

Predictor β t-ratio df p

Parent-infant interaction (18 mos.)a

 Early clinical risk 0.27 2.07* 1, 53 0.04

 Infant attachment securityb 0.05 -0.40 1, 53 ns

 Maternal disrupted communication:

  Affective communication errors 0.04 0.68 1, 53 ns

  Role confusion 0.08 -0.54 1, 53 ns

  Disorientation 0.05 0.35 1, 53 ns

  Negative-intrusiveness 0.13 0.91 1, 53 ns

  Withdrawal 0.45 3.47*** 1, 53 0.001

Middle childhood attachment (8 yrs.)

 Disorganized-controlling behavior 0.33 2.31* 1, 53 0.02

Childhood abuse to age 18

 Severity of abuse 0.29 2.31* 1, 53 0.02

Note. N = 56. Gender and adolescent depression controlled in all analyses; gender t-ratio = 0.68, ns; depression t-ratio = 2.62, P < 0.05.

a
Statistics for all seven infancy variables entered on one step, F(7, 46) = 4 .18**, P = 0.007.

b
The two-category contrast, disorganized vs not disorganized, was also non-significant, t = 0.46, ns.

*
P < 0.05.

**
P < 0.01.

***
P < 0.001.
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Table 4

Indirect Effects of Predictor Variables on Borderline Symptoms and Suicidality/Self-injury through Proposed
Mediators

Bootstrapped Bias Corrected and Accelerated 95% CI

Indirect Effects Point Estimate (SE) Lower Upper Mediation

Predicting Borderline Symptoms

 Clinical referral through maternal withdrawal 0.45 (0.26) 0.06 1.14 Yes

 Maternal withdrawal through severity of abuse 0.02 (0.03) -0.04 0.09 No

 Maternal withdrawal through disorganized/controlling
behavior

0.03 (0.03) - 0.02 0.10 No

Predicting Suicidality/Self-injury

 Maternal withdrawal through severity of abuse 0.07 (0.28) -0.80 0.40 No

Note. 1,000 bootstrap samples. Gender and major depression controlled. If the confidence intervals do not contain zero, the null hypothesis of lack
of mediation is rejected.
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Table 6

Logistic Regression Models Predicting Prevalence of Suicidality/Self injury from Infancy and Childhood
Assessments

Predictors Wald df Odds ratio P

Parent-infant interaction (18 mos)a

 Early clinical risk 3.20x 1, 53 2.15 0.07

 Infant attachment securityb 2.88 1, 53 2.78 0.09

 Maternal disrupted communication

  Affective communication errors 0.37 1, 53 1.28 0.54

  Role confusion 0.21 1, 53 0.80 0.65

  Disorientation 0.05 1, 53 1.09 0.82

  Negative-intrusiveness 0.01 1, 53 0.98 0.97

  Withdrawal 3.87* 1, 53 2.17 0.05

Middle childhood attachment (8 yrs)

 Disorganized-controlling behavior 1.78 1, 53 2.32 0.19

Childhood abuse to age 18

 Severity of abuse 1.44 1, 53 1.62 0.23

Note. N = 56. Gender and adolescent depression controlled in all analyses; gender X2 = 0.23, ns; depression X2 = 1.37, ns.

a
Statistics for all seven infancy variables entered on one step X2(7) = 21.55, P = 0.03.

b
The two-category contrast, disorganized vs not disorganized, was also marginally significant, Wald = 3.66 P = 0.06.

x
P < 0.10.

*
P < 0.05.

**
P < 0.01.
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