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Abstract
This is a report of post-treatment findings from a completed randomized pilot study testing the
preliminary efficacy of The Mothers and Toddlers Program (MTP), a 12 week attachment-based
individual parenting therapy for mothers enrolled in substance abuse treatment and caring for
children ages birth to 36 months. Forty-seven mothers were randomized to MTP versus the Parent
Education Program (PE) – a comparison intervention providing individual case management and
child guidance brochures. At post-treatment, MTP mothers demonstrated better reflective
functioning in the Parent Development Interview, representational coherence and sensitivity, and
caregiving behavior than PE mothers. Partial support was also found for proposed mechanisms of
change in the MTP model. Together, preliminary findings suggest that attachment-based
interventions may be more effective than traditional parent training for enhancing relationships
between substance using women and their young children.
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Introduction
Although not all mothers seeking substance abuse treatment have difficulties with parenting,
substance abusing women, as a group, are twice as likely as non-substance abusing women
to lose custody of their children because of child neglect (Department of Health and Human
Services, 1999). Research has shown that, although some are able to provide home
environments and parenting that support their children's development, most are at greater
risk for maladaptive parenting (Mayes & Truman, 2002). Parenting problems observed
during children's first 3 years of life include poor attachment, responsiveness, adaptability
and structure juxtaposed with heightened physical activity, provocation, and intrusiveness
(Burns, Chethik, Burns, & Clark, 1997; Hans, Bernstein, & Henson, 1999). Maternal
perspectives about parenting have shown limited understanding of basic child development
and ambivalent feelings about having/keeping children (Mayes & Truman, 2002; Murphy &
Rosenbaum, 1999).
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Parenting interventions for substance abusing women
Only a handful of clinical trials involving substance abusing parents have been reported (for
reviews see Kerwin, 2005; Suchman, Pajulo, DeCoste, & Mayes, 2006). Intervention
approaches range from skills training to advocacy for basic needs (e.g., food and shelter).
Although parents’ well-being (e.g., substance use, psychiatric distress) has often improved,
improvement in parent-child dyadic interactions or in child adjustment has been rare. One
possible explanation is a failure to emphasize the underlying (often tenuous) emotional
quality of the mother-child relationship. Given that women with substance use disorders
commonly have developmental histories involving insecure attachment (Luthar & Walsh,
1995), parenting interventions may need to address attachment issues first before targeting
behavior management skills. Without first improving a parent's capacity to recognize and
respond sensitively to children's emotional cues, interventions for substance using mothers
may do little to strengthen the mother-child relationship.

An attachment perspective on parenting
Attachment research suggests that maternal insensitivity and unresponsiveness to child
emotional cues are often a function of the caregiver's own unmet attachment needs
stemming from the caregiver's own experience with early caregivers. Stored memories or
psychological “representations” of these early caregiving experiences are thought to become
the prototype for newly formed relationships, including the next generation of caregiving
relationships, guiding the new mother's expectations of herself and her child and strongly
influencing the mother's parenting behavior (for further discussion, see Suchman, Mayes,
Conti, Slade, & Rounsaville, 2004). For parents whose attachment needs went largely
unmet, these enduring memories are often characterized by distortion and denial that are
thought to help protect the mother against psychological fear and pain. However, these
defensive strategies may also prevent the mother from recognizing and responding
sensitively to her own child's emotional signals, particularly signals of distress (e.g., crying,
clinging, hitting or running away). Instead, child emotional cues are likely to trigger the
mother's unmet attachment needs, emotional distress, and avoidance of the stressful stimulus
(Suchman & Mayes, 2009). Early parenthood can also evoke maternal memories of early
relationships so that they become more accessible during intervention.

Closely related to restricted/distorted mental representations is the compromised ability to
mentalize about one's own and others’ behaviors. Reflective functioning – the capacity to
recognize intentions and emotions underlying behaviour - is thought to be the mechanism by
which maternal representations influence attachment patterns across generations (see
Fonagy, Gergely, Jurist, & Target, 2002; Slade, Grienenberger, Bernbach, Levy, & Locker,
2005). Mothers who have inflexible/distorted representations are thought to make fewer
accurate inferences about their children's underlying emotions (Slade, 2005, 2006) and to
interact less sensitively when caring for their children (Grienenberger, Kelly, & Slade, 2005)

Maternal attachment deficits and substance abuse
Substance abusing mothers often have enduring, impoverished perceptions of early
caregivers as uncaring and intrusive and limited capacities for mentalization. These deficits
lead to increased parental aggression, neglect and custody loss (see Levy & Truman, 2002;
Suchman, McMahon, Slade, & Luthar, 2005; Suchman, McMahon, Zhang, Mayes, &
Luthar, 2006). High levels of parenting stress reported by substance using women has also
accounted for parental aggression, neglect, poor limit setting and involvement, and failures
to foster autonomy (see Harmer, Sanderson, & Mertin, 1999; Kelley, 1992, Kelley, 1998;
Suchman & Luthar, 2001).
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The impact of chronic drug use on stress regulation heightens vulnerability to parental
malfunction by altering neurobiological hedonic reward systems that ordinarily assist with
adaptation to stress (see Sinha, 2001; Volkow, Fowler, & Wang, 2003). The continuing
presence of addictive substances drastically reduces this dopaminergic response to stress,
leaving the addicted adult highly vulnerable to negative emotions and an absence of pleasure
or reward ordinarily associated with caring for young children.

Evidence for attachment-based interventions with at-risk mothers of young children
Although our investigative team is among the first to introduce an attachment-based
intervention for mothers with substance use disorders (see also Cassidy, Ziv, Stupica,
Sherman, Butler, et al., 2010; Jenkins & Williams, 2008), evidence from intervention studies
with high-risk non-substance-using parents have shown that this approach holds
considerable promise, especially when maternal representations and reflective functioning
are targeted. For example, in an ongoing evaluation of a home-visit parenting program
targeting improvement in reflective functioning in at risk mothers of infants, improvements
in reflective functioning have been reported at 12 and 18 month time points. At 24 months,
only 8% of the children in the sample showed disorganized patterns of attachment (see
Sadler, Slade, & Mayes, 2006; Slade, Sadler, Miller, & Ueng-McHale, 2009). Studies of
attachment-based parenting interventions with at-risk mothers (including the Circle of
Security and Watch, Wait, and Wonder) have shown that mental representations of
caregiving and child attachment classification can change in response to intervention
(Cohen, Muir, Lojkasek, Muir, Parker, Barwick, & Brown, 1999; Hoffman, Marvin, Cooper,
& Powell, 2006; Toth, Rogosch, Manly, & Cicchetti, 2006).

The MTP Intervention
MTP is a 12-week individual psychotherapy intervention designed as an adjunct to
outpatient substance abuse treatment. Mothers meet weekly with an individual clinician for
one hour. Prior to the first therapy session, mothers complete a baseline assessment that
includes measures of reflective functioning in the Parent Development Interview (Slade,
Aber, Berger, Bresgi, & Kaplan, 2002), working model of the child in the Working Model of
the Child Interview (Zeanah & Benoit, 1993), psychiatric symptoms and substance use.
Mothers and children also complete a brief, videotaped, structured interaction to assess
maternal sensitivity and responsiveness to child cues and child responsiveness to the mother
(in the randomized pilot, these assessment procedures were used for both treatment
conditions).

Developmental progression
MTP follows a developmental progression based on the theoretical mechanisms of
attachment. The progression begins with a focus on building the therapeutic alliance to
promote the mother's sense of being assisted and understood by the therapist. During an
introductory meeting, the therapist explains that the purpose of the program is to support the
mother in her role as parent so that her parenting experience can be more pleasurable and
less stressful. The therapist explains her role to help the mother develop a better
understanding of how these stresses impact her relationship with her child. The therapist
also explains the limitations of her availability and that mothers may contact the program
staff between sessions for additional assistance (i.e., crisis management).The therapist
briefly explains that the program is grounded in attachment theory and introduces the central
tenets that parent actions are strongly influenced by thoughts and feelings, and that
children's actions are best understood by thinking about underlying thoughts, emotions and
intentions. The therapist is attuned to the relationship and encourages the mother's efforts to
openly discuss her concerns. The circumstances of everyday life (e.g., loss of housing, food,
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transportation and financial support) can be unstable at times and mothers often arrive at the
clinic in the midst of a crisis. The therapist assists the mother with basic needs (e.g., food,
shelter, child care, health and employment) when asked and offers strategies for coping with
stress in order to demonstrate her willingness to be a helpful ally.

The central therapeutic work begins where the mother is, psychologically. For example, if a
mother appears overwhelmed by her relationship with her welfare worker, the therapist first
assists with sorting out the facts and inviting the mother to make sense of her strong
feelings. In this way, mentalization is used as a tool to restore the mother's sense of calmness
before the focus shifts to the child. The therapist works to maintain a mentalizing stance
toward the mother and child, conveying that each situation is best understood by making
sense of the thoughts, wishes, intentions, and emotions underlying behavior (Fonagy et al.,
2002). The therapist also encourages the mother to explore her own representations of
herself and others (e.g., the child) to further identify personal meanings and
misrepresentations. For example, if a mother says “I am a bad mother – I don’t know how to
take care of my baby” the therapist asks if this attribution might help preempt the criticism
of others or make sense of an overwhelming sense of guilt.

Mentalizing about behavior during therapy involves identifyiing underlying affective states
(e.g., what was it like for you when your partner refused to help you with childcare) as well
as how affective states influence behavior (e.g., do you think your frustration with your
partner might have made it harder to get to work on time?) and relationships (e.g., Do you
think your partner might have sensed your frustration and become even more hostile?).
Mothers may at times resist the invitation to think about underlying mental states wondering
aloud about the usefulness of focusing on thoughts rather than actions. In such instances, the
therapist follows the mother's lead but will also attempt to revisit the value of mentalization
as a tool for managing stress. When the mother is no longer preoccupied with a specific
crisis, the therapist asks her to consider the impact of the situation on the child.

The purpose of exploring the mother's internal working model of her child and their
relationship is to identify distorted or denied aspects of her mental representations and
promote a shift toward greater emotional balance, sensitivity and flexibility in the
representations. For example, if a mother is preoccupied about a single aspect of the child's
personality (e.g., temper or stubbornness), the therapist will invite her to explore this
perception in greater detail in order to understand its meaning, origins and its limits.
Similarly, if a mother seems to have limited awareness of her child's emotional experiences,
the therapist will invite her to consider what these underlying emotions might be and why
they might be hard to access. The goal here is to support the mother in becoming more
emotionally engaged and more fully aware of her child's emotional experiences and needs.

In focusing on the child, the therapist adopts a mentalizing stance similar to the stance she
adopts for exploring the mother's behavior. That is, she speaks to the mother about the child
as though the best way to understand the child's behavior is by considering the intentions,
wishes and emotions that may be driving the child's behavior (Fonagy et al., 2002). This
approach initially involves simple consideration of the child's affective states (e.g., how do
you think he might have felt when you told him he couldn’t come with you to the store). It
then progress to considering how the child's affective states influence his behavior (e.g., do
you think he was crying because he wanted more time with you?), or relationships (e.g., I
wonder if he sensed your frustration and then became overwhelmed). A number of
techniques are used to bring the child's emotional needs to the mother's attention.
Videotaped play sessions involving the mother and child are viewed to make retrospective
inferences about underlying wishes, intentions and emotions during live interactions. The
therapist preselects specific moments when the mother and child were emotionally in sync
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(or out of sync) with one another and encourages the mother to reflect on states of mind.
This process helps to reinforce the separateness of minds and experience and the distinction
between intrapersonal and interpersonal reality (Fonagy et al., 2002). Because substance
using mothers often lack information about their child's developmental capacities at different
ages, the therapist provides timely attachment-based developmental guidance to aid the
mother's understanding and anticipating the child's behavior. There are also frequent
opportunities to observe the mother and child together before or after therapy sessions. The
therapist may mentalize or “speak for the child” in the mother's presence, suggesting to the
mother what the child might be thinking or feeling at a given moment (e.g., “Mommy,
where did you go? I was worried you wouldn’t come back”).

Given the 12-session limit, mothers do not always complete each stage of therapy. For some
mothers, particularly those with longstanding interpersonal difficulties that make it difficult
to trust treatment providers, engage fully in therapy, or focus on the child, treatment
throughout the 12 sessions may focus solely on establishing a secure therapeutic alliance and
supporting the mother's growing capacity for self-regulation. In these instances, the mother-
child relationship is still expected to incur some, albeit more modest, benefit. The manual
serves as a roadmap for the overall approach and progression through stages and provides
guidance about specific strategies and techniques. Nonetheless, each mother's course of
treatment is, inevitably, unique.

Randomized pilot study
Overview

The goals of the Stage I Therapy Development Study were to complete a draft of the MTP
therapist manual, develop and pilot treatment fidelity/discrimination scales, and conduct a
small randomized pilot to test the feasibility, acceptability, and preliminary efficacy of MTP
and explore proposed mechanisms of change. In the randomized pilot, mothers received 12
sessions of MTP or Parent Education (PE), a comparison intervention providing individual
case management and child development brochures. Both interventions involved weekly
one-hour meetings with a counselor in conjunction with standard care at the substance use
clinic.

Primary targeted outcomes included maternal reflective functioning and representations of
the child. Secondary targeted outcomes included caregiving behavior, psychiatric distress
and substance use. Child behavior during interaction sessions was also examined. Parenting
assessments were completed at baseline, post-treatment, and 6-week follow up, psychiatric
questionnaires at monthly intervals, and urine toxicology screens at weekly intervals.

A second objective was to examine proposed mechanisms of change in the MTP model.
Using the MTP Treatment Fidelity Rating Scales we examined whether (1) higher levels of
therapist adherence to the MTP model predicted greater improvement in primary targeted
outcomes (reflective functioning and representation quality), and (2) improvement in
primary outcomes led to improvement in maternal caregiving behavior.

Recruitment, informed consent and randomization
All mothers enrolled in outpatient substance use treatment and caring for a child between
birth and 36 months of age were eligible to participate. Mothers who were actively suicidal,
homicidal, severely cognitively impaired, disengaged from their substance use treatment or
not fluent in English were excluded from participating. Mothers were recruited via clinician
referrals, research staff visits to clinic groups and medication lines, and self-referral and
screened for eligibility by a research trained research assistant. Eligible mothers met with
the research coordinator during the same week to complete informed consent procedures
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during which mothers were informed that, after completing a baseline assessment, they
would be randomly assigned to one of two parenting programs designed to assist them in
managing parenting stress. Mothers were asked permission to access their clinic attendance
records and utox results over the course of the study. A certificate of confidentiality was
obtained to protect the confidentiality of all research records.

Sample
Of 56 mothers who consented to participate, 47 completed baseline measures and were
randomized to treatment (23 MTP, 24 PE) (see demographic and psychiatric sample
characteristics in Table 1). No significant demographic or psychiatric group differences
(MTP vs. PE) occurred at baseline except for marital status; more mothers in the PE
condition were single.

MTP therapist training
MTP therapists were selected based on their clinical experience working with similar
populations and willingness/ability to adopt a reflective stance with the patients. Four
therapists - two masters- and two doctoral-level - provided MTP treatment. Each received
extensive training in the treatment model prior to the study and weekly supervision from the
Principal Investigator (N.S.) throughout the study. The MTP clinical team met bi-monthly
with a co-investigator (L.M.) to review tapes of mother-child interactions. MTP therapists
also received ongoing feedback on treatment fidelity from independent raters.

Parent Education (PE) – Comparison intervention
The comparison intervention was designed to match MTP on time spent with the counselor
and maternal expectations for help with parenting. PE counselors helped mothers get
connected to services (e.g. medical and pediatric care, child care and child guidance
services, housing assistance, transportation, vocational training), and solve problems of daily
living (e.g., organization and planning, managing conflicts with partner, family, drug
counselor, and DCF worker) and make parenting-related decisions. PE mothers also
received a pamphlet each week on a parenting topic of their choice. Pamphlets focused on
common issues in caring for infants (e.g., soothing a crying baby, managing bedtime
routines, and establishing routines and rituals) and toddlers (e.g., helping toddlers dress,
managing bedtime battles, managing difficult behavior in public, and setting limits without
using punishment). Pamphlets provided behavioral guidance at a 5th grade reading level
without reference to underlying mental states or emotional needs.

Outpatient substance use treatment
As part of their ongoing substance use treatment, mothers had access to group cognitive-
behavioral therapy, psychiatric services, substance replacement therapy (e.g., methadone,
naltrexone and antibuse), medical care, vocational counseling, child care, transportation to
the clinic and ongoing assistance with basic needs (e.g., housing, education, food, child care,
legal aid, state and city welfare, and other entitlements). Treatment at the outpatient clinic
was paid for by patients’ individual insurance or by the patients themselves (with payments
based on a sliding fee scale).

Treatment outcome measures
Psychosocial evaluation—Mothers completed a 1.5 hour structured interview
conducted by a trained research assistant during the baseline visit. The interview asks about
family demographic information, developmental history, substance use and psychiatric
history (including during pregnancy), family substance use and psychiatric history, medical
history, legal involvement, employment history and reasons for seeking help with parenting.
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Information from this interview was used to establish primary substance use and psychiatric
diagnoses and to identify baseline demographic and psychosocial characteristics of the
sample.

Reflective Functioning—The Parent Development Interview (PDI; Slade et al., 2002)
was used to measure the mother's capacity to mentalize about her own and her child's
behavior. The PDI is a 1 hour semi-structured interview containing 17 questions designed to
elicit narratives about commonly occurring, emotionally-challenging aspects of parenting
(e.g., times when parent and her child were not getting along, when parent felt angry or
guilty or when child needed attention). The interview includes specific probes about the
mother's and child's internal experiences and how they might affect the relationship. The
interview was digitally recorded, transcribed and then coded by a Ph.D. psychologist trained
to reliability by the PI (e.g., interclass correlations ≥ .50 for each item on 15 independently
rated protocols). The coder remained blind to treatment assignment and all other information
about mother-child dyads. Responses on each of the 17 questions were rated on a 10-point
scale representing the level of reflective functioning exhibited. (Coding methods were
originally developed by Fonagy and colleagues [1998] for use with the Adult Attachment
Interview [Main & Goldwyn, 1995] and then adapted for the PDI by Slade and colleagues
[2005]). Ratings of 1 indicate absence of any recognition of mental states (i.e., events are
described solely in terms of behavior and individuals solely in terms of global personality
traits). Ratings of 3 indicate limited capacities to acknowledge mental states and absence of
understanding about how mental states function. Ratings of 5 indicate presence of a
rudimentary capacity for reflective functioning – basic understanding of how mental states
work together and influence behavior. Ratings above 5 indicate increasingly elaborate and
sophisticated understanding of how mental states function and influence behavior. The mean
score for the 17 items was used to measure the mother's overall RF. Because it was expected
that overall mean values would be low, highest RF levels were also examined and
considered the best indication of the mother's capabilities. Likewise, low levels (below 3)
were examined as indications of risk for child maltreatment.

Mental representations of the child—The Working Model of the Child Interview
(WMCI; Zeanah & Benoit, 1993) was used to assess quality of the maternal representations
of the child. The WMCI is a 1.5 hour semi-structured interview was designed to elicit a
narrative of caregivers’ perceptions of their child and the caregiving relationship in parents
caring for children from birth to 5 years of age. The interview includes questions about
parent perceptions of the child's distinctive characteristics, characteristics of the relationship,
and times when the child's attachment needs were likely to be activated (e.g., times when the
child was upset, physically or emotionally hurt or separated from the mother). Specific
probes (e.g., when is the last time that happened?) insure that the narrative is adequate for
coding.

The interview was digitally recorded and then coded by a Ph.D. psychologist who was
trained to reliability by the PI (interclass correlations ≥ .50 for items on 15 independently
rated protocols) and was blind to treatment assignments and all other information and
assessments about mother-child dyads. The three-part classification system ordinarily used
with this instrument (Zeanah & Benoit, 1993) did not have the sensitivity necessary to detect
small but meaningful shifts in representational quality. Protocols were therefore coded on
five qualitative domains using a 5 – point scale (1 = not at all, 3 = moderate, 5 = extreme)
that together represent the most important representational qualities (Zeanah & Benoit,
1993). These domains include: Openness (acceptance and flexibility in expectations for the
child over time), Coherence (clarity and credibility of narrative), Caregiving Sensitivity
(recognition and responsiveness to child's emotional distress), Acceptance
(acknowledgement of parental role and responsibility and child's dependence on parent for
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safety and care) and Involvement (emotional investment versus indifference toward the
relationship). On each scale, scores of three are considered average, scores lower than 3
represent clinical risk and scores above 3 represent optimal quality. Interclass correlations
ranged ranged from .50 to .60.

Caregiving behavior—The Nursing Child Assessment Satellite Training (NCAST;
Barnard & Eyres, 1979) interaction assessment is a widely-used, standardized, 73 binary-
item tool used to observe and rate quality of caregiver-child interactions with children ages
birth to 36 months. Mothers are asked to choose one task to teach the child (e.g., stringing
beads, drawing shapes, etc.) from a list of tasks organized in increasing order of difficulty.
The teaching session lasts 5 minutes. Teaching sessions were digitally recorded using
remotely controlled cameras that captured views of mother and child on a split screen.
Sessions were coded by a certified NCAST rater trained according to NCAST requirements
to 80% reliability by the Project Director (a NCAST-certified instructor) and blind to
treatment assignment and all other information about the mother-child dyads. Maternal
behavior is coded on four behavioral dimensions (e.g., sensitivity to child cues,
responsiveness to the child distress, social-emotional growth fostering and cognitive growth
fostering) that are then summed to comprise the Total Caregiver Score. The Total
Contingency Score is derived by summing items requiring caregiver contingent response to
child cues. (Each total score was compared with NCAST norms).

Child behavior—Child behavior was assessed using the two child scales from the NCAST
that respectively assess clarity of the child's cues and the child's efforts to engage the
mother. The Child Total Score represents the sum of the two scales and the Child
Contingency Score contains only those items requiring contingent response to the mother.

Maternal psychiatric symptoms—Although not primary targeted outcomes, group
differences (MTP vs. PE) in depression and global psychiatric distress were examined to
identify possible indirect treatment effects. The Beck Depression Inventory (BDI; Beck,
Steer, & Brown, 1996) was used to assess maternal symptoms of depression. The BDI, a
widely used 21-item questionnaire rated on a 4-point scale, yields a total score for
depression ranging from 0 to 63, with scores of 13 - 19 indicating mild depression; 20 - 28
indicating moderate depression, and 29 - 63 indicating severe depression (Beck et al., 1996).
The BDI has very good, well-documented psychometric properties including high internal
consistency and construct validity (Beck et al., 1996). The composite Global Severity Index
(GSI) from the Brief Symptom Inventory (BSI; Derogatis, 1993), a standardized, widely
used, 90-item, 4-point, self-report measure, has demonstrated good reliability and validity
(Derogatis, 1993). and was used to assess maternal global psychiatric distress. T scores
above 60 on the GSI indicate risk for a clinical disorder.

Maternal drug use—Although maternal drug use was not a primary outcome, group
differences (MTP vs. PE) were examined to identify possible indirect treatment effects.
Substance use was monitored weekly using results from urine toxicology (UTOX) screens
conducted at the clinics and testing for presence of opiate, cocaine, and cannabis
metabolites. For each month of participation in the study, beginning with Month 0 (the
month prior to consent) and continuing through the end of the post-treatment assessment
(Month 8), a score of “0” was assigned if no drug metabolites were present in any screens or
a score of “1” if one or more screens tested positive for any drug metabolite during the
month. Mothers received a score of “0” or “1” for each month of enrollment in the study.

Treatment fidelity—The MTP Treatment Fidelity Scales (Suchman et al., 2006) were
developed and piloted to measure therapist adherence to MTP and discrimination of MTP
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vs. PE. The initial 24-item binary scale contained six subscales (Table 2). Two scale
developers (the Project Director (C.D.) and a Ph.D. psychologist) independently coded 37
videotaped sessions to test interrater reliability. Two items from the original scale were
rarely endorsed and therefore omitted. Interclass correlations for the six subscales were
adequate (≥ .50) and retained in the final measure (see Table 2).

Once the 22-item scale was finalized, the Ph.D. psychologist who was blind to information
about the mothers rated 153 additional MTP sessions and 23 randomly selected PE sessions.
Adherence ratings from 190 MTP and 23 PE sessions were then available for examining
treatment fidelity and discrimination. For each session, the proportion of items endorsed on
each subscale (see Table 2) was computed. These six proportions represent therapist fidelity
to the six MTP treatment components. Because MTP consists of six components expected to
be present sequentially (not simultaneously) across sessions, an average treatment fidelity
score of .35 was considered acceptable for each component. As shown in Table 2, the mean
treatment fidelity score for MTP therapists across the 190 sessions ranged from .35%
(Developmental Guidance) to .75 (Secure Alliance) with a median score of .37. Treatment
discrimination was assessed in one-way analyses of variance comparing MTP and PE scores
for each component. As shown in Table 2, group mean scores differed significantly for all
six components.

Data analysis
Treatment outcomes—All outcome analyses were conducted using data from the full
intention-to-treat sample. Analyses of covariance were used to test for group differences
(MTP vs. PE) in each of the parenting and psychiatric outcomes after controlling for
baseline differences. Child age and gender, maternal education and marital status were also
held constant in all analyses of parenting outcomes while maternal education and marital
status were held constant in analyses of psychiatric outcomes. Repeated measures analyses
of covariance were used to examine group differences in positive urine toxicology screens
across time. Because the pilot sample of 47 is small and lacks sufficient power to detect
statistical difference, we used effect size (d) to detect meaningful differences for all
outcomes using criteria suggested by Cohen (1988) (i.e., .20 represents a small effect, .50 a
moderate effect, and .80 a large effect).

Mechanisms of change in the treatment model—Mechanisms of change were tested
in a series of standard linear regression analyses that controlled for child age. First, we
examined whether therapist fidelity to the MTP model predicted primary targeted outcome
scores (reflective functioning and representation quality) for MTP mothers at post-treatment.
Second, we examined whether improvement in maternal reflective functioning and mental
representations, respectively, corresponded to improvement in caregiving behavior. Third,
we examined whether improvement in caregiving behavior corresponded to change in child
behavior. To calculate the measurement of improvement (or decline) from baseline to post-
treatment, we used the residual variance remaining after variance due to baseline scores was
removed from post-treatment scores. This method provides a reliable estimate of change
unaffected by correlations between pre- and post-treatment scores (see Cohen and Cohen,
1983, pp. 413-425). Medium effects (e.g., R2 = .06) were considered meaningful.

Results
Attendance

In each condition (MTP and PE), 72% of the mothers completed the intervention. MTP
completers attended 72% of their scheduled therapy sessions and assessments and 82% of
their scheduled appointments at the treatment clinic. PE completers attended 78% of their
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scheduled PE sessions and assessments and 86% of their scheduled appointments at the
treatment clinic (group attendance differences were non-significant).

Treatment outcomes
Reflective functioning and representations—All treatment outcomes are shown in
Table 3. At post-treatment, MTP mothers showed moderately higher mean RF scores than
PE mothers. Highest and lowest RF scores were also moderately higher for MTP mothers.
Two representation domains – Coherence and Caregiving Sensitivity – showed small
differences favoring MTP mothers.

Caregiving behavior—Total Caregiver and Contingency Scores were also moderately
higher for MTP mothers than PE mothers. Compared with the NCAST national norms for
Total Caregiving, (Mean = 56.13, SD = 8.88; Barnard & Ayres, 1979) MTP mothers scored
approximately 2.25 SD's below the norm at baseline and 2 SD's below the norm at post-
treatment. PE mothers scored approximately 2.25 SD's below the norm at both baseline and
post-treatment. Compared with NCAST norms for Total Contingency (Mean = 16.09, SD =
3.64; Barnard & Ayres, 1979), MTP mothers scored 1 SD below the norm at baseline and .5
SD below the norm at post-treatment. PE mothers scored 1 SD below the norm at both
baseline and post-treatment.

Child behavior—At post-treatment, there were no overall MTP vs PE differences in child
behavior. At baseline, mean Total Scores for both groups fell approximately 1 SD above the
NCAST national norm for children of mothers with a high school education (Mean = 15.44,
SD = 4.29; Barnard & Ayres, 1979). Children's mean Total Contingency scores for both
groups at baseline also fell approximately 1 SD above the NCAST national norm (Mean =
6.76, SD = 2.95 Barnard & Ayres, 1979).

Psychiatric symptoms and substance use—Small group differences in depression
and psychiatric distress indicated that MTP mothers reported fewer symptoms at post-
treatment. Both MTP and PE mothers showed moderate reduction in drug use at post-
treatment (see Figure 1).

Mechanisms of change
Treatment dose and primary outcomes—Large effects and beta weights indicate that
therapist fidelity to the MTP model was associated with improvement in overall, highest,
and lowest RF scores (see Table 5). A moderate and small effect, respectively, and
corresponding beta weights indicate that therapist fidelity was also related to improvement
in representational caregiving sensitivity and coherence.

Reflective functioning, representations and caregiving behavior—Improvement
in RF corresponded to improvement in caregiving behavior (Total Caregiver and
Contingency scores) as indicated by small-to-large effects and beta weights (see Table 6).
Medium effects and beta weights also indicated associations between (a) representational
coherence and Total Contingency and (b) representational caregiving sensitivity and Total
Caregiving and Contingency scores.

Discussion
In this randomized pilot study, a preliminary test of the Mothers and Toddlers Program
(MTP), an attachment-based parenting intervention for mothers in substance use treatment
and caring for children between birth and 3 years of age was conducted and a treatment
fidelity scale was developed to examine treatment integrity, discrimination and proposed
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mechanisms of change. MTP proved to be acceptable and feasible and showed preliminary
promise for improving maternal reflective functioning, representations, and caregiving
behavior. Preliminary evidence also confirmed treatment integrity, discrimination and
proposed mechanisms of change.

Feasibility and acceptability
Difficulty engaging mothers in substance use treatment is a common problem across many
programs (see Suchman et al., 2006). Given the potential assessment burden of this study
(e.g., two attachment interviews and an observed interaction session), its feasibility and
acceptability to the patients and the clinic were relatively high. The high completion rate
may be explained by several factors: Mothers in both conditions had the opportunity to form
a trusting relationship with an individual counselor and often commented about the support
and comfort they experienced in the relationship. The research staff and clinicians also went
to great lengths to insure that the program site was a comfortable and inviting space. Each
interview room was repainted and furnished comfortably and the clinic child care room was
renovated to include age-appropriate stations (e.g., toddler-size kitchen, furniture, cushions,
tunnels and tent box mats for crawling) for interactive play. Drinks and snacks were
available to mothers and children when they arrived. Common barriers to treatment were
addressed by giving mothers taxi and bus vouchers, providing child care, and conducting the
program on site where mothers were already enrolled in substance use treatment. Mothers
who volunteered to participate were a self-selected motivated sample. Referring clinicians
may have also been biased toward motivated mothers. Subject payments increased across
time, providing further incentive to complete the study.

Treatment outcomes
Reflective functioning—At post-treatment, MTP mothers showed moderately better
improvement in RF than PE mothers. Clinically, this finding suggests that MTP mothers
were more able to mentalize for themselves and their children. The range of mentalization
scores (e.g., the lowest and highest scores) was also higher for MTP than PE mothers
suggesting that MTP mothers were able to achieve higher levels of mentalization and
adopted a non-mentalizing stance less frequently. This boost in the low end of the RF
spectrum for MTP mothers may be especially important for preventing emotional
dysregulation and relapse.

Representation quality—At post-treatment, MTP mothers showed somewhat higher
caregiving sensitivity and coherence in representations although the effect size for each
finding was small. Increased coherence in representations suggests that MTP mothers were
perceiving their children's characteristics with greater detail and clarity and were better able
to understand their children's characteristics and behavior within a meaningful context.
Increased caregiving sensitivity in representations suggests that MTP mothers were more
able to recognize their children's emotional needs under duress (e.g., times when children
were sick, injured or separated from the mother). These improvements were small and no
improvements were found in other representation qualities (e.g., acceptance, involvement, or
openness). It is possible that further representational shifts will be evident at the 6-week
follow up after having a chance to consolidate.

Caregiving behavior—As predicted, higher levels of reflective functioning and
representation quality in MTP mothers corresponded with better caregiving behavior at post-
treatment. Previous randomized trials testing outpatient and home visit parenting
interventions that directly target behavioral change in substance using mothers of young
children have not generally shown marked improvement in caregiving behaviors (see, for
example, Huebner, 2002; Black, Nair, Kight, Wachtel, Roby, & Schuler, 1004; Schuler,
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Nair, Black, & Kettinger, 2000; Schuler, Nair, & Black, 2002; for a review, see Suchman et
al., 2006). In this study, even though it was not directly targeted in MTP, caregiving
behavior was better among MTP mothers at post-treatment. Although preliminary, these
findings support the general tenet of attachment theory that parenting behavior is, in part, a
function of underlying intentions and expectations about the caregiving relationship that,
upon changing, may also precipitate change in caregiving behavior.

Child behavior—Although child behavior was not a targeted outcome, clarity of children's
cues and responsiveness to the mother were examined at post-treatment. No group
differences were found in Children's Total or Contingency scores. It may be that children
will show a delayed response to intervention at the 6-week follow up assessment after
having had more time to adjust to improvements in the maternal caregiving.

Psychiatric symptoms and substance use—Although maternal psychiatric status
was not directly targeted in the MTP intervention, depression and global psychiatric distress
were examined for possible indirect effects given the emphasis of MTP on distorted
representations and emotional regulatory processes. Small effects indicated that MTP
mothers experienced slightly better outcomes for both depression and global psychiatric
distress at the end of 12 sessions. Baseline levels of depression and psychiatric distress
throughout the study represented moderate (but not severe) elevation, which may explain
why effects were small. Maternal substance use was also not directly targeted in MTP but
examined for possible indirect effects given expected associations between mentalization,
emotional regulation and relapse (see Fonagy et al., 2002; Sinha, 2001). Both groups
showed notable improvement in overall substance use over time. It is possible that
concurrent enrollment in treatment for substance use promoted abstinence and prevented
relapse for mothers in both groups in the study. Future analysis of follow up data will help
identify possible group differences in sustained or delayed effects.

Mechanisms of change
A second overall objective of this study was to conduct preliminary examinations of
proposed mechanisms of change in the MTP treatment model to determine if the treatment
approach is working as predicted. Preliminary evidence indicated that therapist fidelity to
the MTP treatment model led to greater improvement in maternal RF and representation
quality in two domains (e.g., Coherence and Caregiving Sensitivity). There was also
evidence that improvement in RF and the two representational domains was associated with
improvement in caregiving behavior. Taken together, these findings provide preliminary
support for the proposed mechanisms of change in the MTP treatment model. That is, the
findings provide partial support for the premise that improvement in the mother's capacity to
make inferences about intentions and emotions underlying her own and her child's behavior
corresponds to improvement in her capacity to interact sensitively and contingently with her
infant/toddler. As well, enhancement in the coherence and sensitivity of her representations
of the child corresponds with improvement in her sensitivity and contingency during
interactions. Causal inferences about these associations will need to be tested in future work
as the concurrent assessment of change in these domains precludes any conclusions about
temporal effects. It is plausible that changes in behavior preceded changes in RF and
representations or that all changes occurred simultaneously. Future analysis of data from the
second treatment and follow up phases will help clarify the temporal order of change
mechanisms.
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Conclusions
This study has demonstrated the preliminary feasibility and acceptability of MTP as an
adjunct attachment-based intervention for mothers in substance use treatment as well as its
potential promise for directly improving maternal reflective functioning and representation
quality and indirectly improving caregiving behavior. A scale for measuring therapist
fidelity was also successfully developed and found to predict improvement in one the two
primary targeted domains – reflective functioning and representation quality. Finally
preliminary support for proposed mechanisms of change was evident. Taken together, these
findings have important implications for future intervention development for parents who
have substance use disorders. Unlike previous intervention trials that have not demonstrated
improvement in maternal caregiving behavior (see Suchman et al., 2004, 2006), the results
of this pilot study suggest that caregiving behavior of mothers with substance use histories
with their very young children can improve when maternal attachment vulnerabilities are
directly targeted in individual therapy, even in a relatively short-term intervention.
Moreover, this intervention format was easily adapted (and well-received) as an adjunct
treatment to standard outpatient substance use services where mothers typically enroll in
treatment for an average of 12 weeks. These findings demonstrate the feasibility of
addressing parenting deficits and substance abuse simultaneously (rather than solely
targeting abstinence).

It will be important to know if these benefits were sustained and if any delayed benefits – in
other aspects of representations or child behavior – are evident at the 6-week follow up
(these data will be reported in a forthcoming publication, see Suchman, DeCoste, McMahon,
Rounsaville, & Mayes, 2010). It is also important, at this early stage of treatment
development, not to over-generalize or over-interpret the efficacy of MTP as findings from
this small trial may be difficult to replicate. A larger, formal randomized clinical trial with
sufficient power to detect statistically significant findings and with a longer follow up period
is the next step toward determining the efficacy of this promising intervention.
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Figure 1.
Substance use during the first treatment phase.
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Table 1

Sample Characteristics, (n = 47)

Demographic characteristics MTP (n = 23) Mean (SD) PE (n = 24) Mean (SD) t

    Mother's age 31.43 (6.46) 28.88 (6.50) -1.35

    Years of maternal education 12.13 (1.18) 12.54 (1.44) 1.07

    Number of children 2.30 (1.52) 1.88 (.95) -1.17

    Child age (months) 18.74 (16.94) 16.67 (10.27) -.51

X2

    % Minority 22% 38% 1.40

    % Single 43% 83% 8.08**

    % Unemployed 87% 75% 1.08

    % Methadone-medicated 71% 65% .17

    % DCF-Involved 61% 58% .03

    Child gender (% male) 61% 42% 1.73

Primary Substance Use Disorder X2

    Opiate 74% 71% 5.48

    Cocaine 13% 21%

    Alcohol 13% 0%

    Cannabis 0% 8%

Psychiatric Status

    Moderate depression 30% 33% .05

    Moderate psychiatric distress 48% 62% 1.02

t

    Lifetime trauma exposurea 3.22 (1.86) 3.67 (2.14) .77

    PTSD Symptoms 2.32 (1.49) 2.38 (1.31) .14

**
p < .01 (two-tailed)

a
Total number of trauma exposure types (e.g., miscarriage, sudden loss, physical and sexual trauma).
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Table 4

Results of linear regression analyses testing MTP therapist adherence as a predictor of parenting outcomes
after controlling for child age (n = 23)

R2 Δ ß a

Reflective functioning

Mean RF .41** .74

Highest RF .50** .81

Lowest RF .12** .41

Representation quality

Coherence .02† .16

Sensitivity .04* .22

a
Standardized beta weights

†
small effect (r2 =.01)

*
medium effect (r2 =.06)

**
large effect (r2 =.14), (Cohen, 1988)
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Table 5

Results of linear regression analyses testing improvement in reflective functioning and representation quality
as predictors of improvement in caregiving behavior in MTP mothers after controlling for child age (n = 23)

Total Caregiving Total Contingency

R2 Δ ß a R2 Δ ß a

Reflective functioning

Mean RF .04* .20 .01† .12

Highest RF .16** .40 .16** .39

Lowest RF .11** .36 .07* .29

Representation quality

Coherence .00 -.03 .03* -.17

Sensitivity .10* .32 .04* .20

a
Standardized beta weights

†
small effect (r2 =.01)

*
medium effect (r2 =.06)

**
large effect (r2 =.14), (Cohen, 1988)
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