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Mothers with prenatal substance use disorder (SUD) often show broad deficits in their
reflective functioning (RF), implying severe risk for the relationship with their baby.
Two different types of prenatal maternal RF may be important for parenting: adult
attachment-focused-RF (AAI-RF), regarding parent’s own childhood experiences, and
parenting-focused RF (PRF) regarding their own current process of becoming a parent.
However, their inter-relations and potentially different roles for parenting intervention
outcomes are not clear. This study examined the associations between mothers’ prenatal
AAI-RF and pre- and post-natal PRF, and their role in mother-infant interaction and
substance use as treatment outcomes. The participants were 57 treatment-enrolled
pregnant mothers with SUD and 50 low-risk comparison mothers. AAI-RF was measured
with the Adult Attachment Interview. For a subsample of 30 mothers with SUD, PRF
was measured with Pregnancy Interview (during pregnancy/pre-intervention), and with
Parent Development Interview at 4 months (during intervention). Mother-infant interaction
was measured with Emotional Availability Scales at 4 and 12 months (post-intervention),
and maternal substance use by post-natal substance relapses. Prenatal AAI-RF and
pre- and post-natal PRF were highly associated with each other. Only higher prenatal
PRF predicted better mother-infant interaction quality at 4 months and less substance
use during the child’s first year. Interestingly, prenatal PRF and AAI-RF predicted
opposite changes in mother-infant interaction: lower prenatal PRF, but higher AAI-RF
predicting more positive change. AAI-RF was especially associated with a change in
maternal intrusiveness and hostility, indicating that it represents a more general regulatory
tendency. Further studies are needed in larger and lower-risk samples. Our results
suggest, however, that AAI-RF and PRF are partially distinct and should be uniquely
targeted in perinatal interventions.
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INTRODUCTION

Parental reflective functioning (RF), the ability to understand
behavior in terms of underlying mental states, such as feelings,
desires, and intentions, is a fundamental characteristic of
adaptive caregiving and contributes to the intergenerational
transmission of attachment and trauma (Fonagy et al., 1991;
Smaling et al., 2017). Most previous research has concerned post-
natal RE, although prenatal RF is vital in revealing how maternal
RF capacity acquired in her earlier attachment relationships
affects the development of caregiving before the influence of
child characteristics. Most studies on maternal RF and parenting
have examined current parenting-focused RF (PRF), indicating
maternal ability to reflect upon her childs and her own
mental states. Higher PRF is known to associate with more
optimal parent-infant interaction quality and child development,
including child attachment security (See for a review, Camoirano,
2017). However, less is known about the role of maternal ability
to reflect upon her own childhood attachment experiences,
that is, her adult attachment-focused RF (AAI-RF), although
it has also been associated with child attachment security and
higher parent-infant interaction quality (Fonagy et al., 1991;
Ensink et al., 2016). A recent review recommends examining the
possible similarities and differences between AAI-RF and PRF
(Camoirano, 2017), as their distinct contributions to intervention
outcomes, such as parent-child interaction quality, are not
yet understood.

A mother’s prenatal substance use disorder (SUD) indicates
a combination of severe, biopsychosocial risks for a healthy
mother-child relationship and child development (Conners et al.,
2004; Flykt et al., 2021). These include direct substance effects
on the mother and the fetus, but typically also more distal
risks, such as socioeconomic problems, mental health symptoms,
and history of attachment insecurity and trauma. Mothers with
SUD tend to show disturbed dyadic interaction patterns with
their children, including insensitivity, hostility, intrusiveness, and
withdrawal (Salo et al., 2009; Belt et al., 2012; Frigerio et al,
2019). Poor pre- and post-natal capacity for RF seems to underlie
parenting difficulties in mothers with SUD, as well as the capacity
to recover from addiction (Suchman et al., 2010; Pajulo et al.,
2012), making RF an especially relevant target for perinatal
substance use interventions. Mentalizing- and attachment-based
interventions are known to enhance mother-infant interaction
quality among mothers with SUD and their children and support
abstinence from substances (Pajulo et al., 2012; Suchman et al.,
2017). However, it is not clear, whether maternal prenatal
PRF and AAI-RF are similarly associated with mother-infant
interaction and substance use as intervention outcomes. This
study examined, first, the interrelations and differences between
mothers’ prenatal AAI-RF and pre- and post-natal PRE in a
sample of treatment-enrolled mothers with SUD. Second, we
examined, whether AAI-RF and PRF have different effects on
the mother-infant interaction quality during the intervention
(at the child age of 4 months) and for the post-intervention
change in mother-infant interaction quality from 4 to 12 months.
Finally, we examined, whether AAI-RF and PRF predict maternal
substance use during the child’s first year.

Attachment System and Mother’s
Attachment-Related RF

Attachment is an evolutionary-based motivational system aimed
at seeking security and protection from close relationships under
distress (Bowlby, 1969). In infancy, attachment is displayed in the
infant’s proximity-seeking behavior toward the attachment figure
(usually the parents; Bowlby, 1969), varying in quality based
on parental sensitivity toward infant cues (Ainsworth, 1978).
Attachment is also accompanied by information-processing
models (internal working models), which are generalized
representations regarding the availability of others and the
competence and worthiness of self that guide interpersonal
perception and behavior (Bowlby, 1969, 1980; Ainsworth,
1990). Securely attached children and adults openly express
their emotional needs and are capable of relying both on
themselves and others as a source of regulation and comfort
(Ainsworth, 1978; Main et al,, 1985). In adults, attachment
can be measured from the narrative features of an interview
regarding their childhood experiences, the Adult Attachment
Interview (AAIL; Main et al., 2003). A mother’s own childhood
attachment experiences become especially activated during
pregnancy when there is an intensive psychological process
regarding the preparation for motherhood (Wilson et al., 2007).
Research shows that maternal prenatal attachment security is
highly predictive of her sensitivity to the future child, and
eventually, to the child’s attachment security, thus leading to the
intergenerational transmission of attachment (Main et al., 1985;
van IJzendoorn, 1995; Benoit et al., 1997).

Fonagy et al. (1991) developed a specific RF scale to assess
mothers’ adult attachment-focused RF from the AAIs (AAI-RF)
based on how well they were able to reflect upon their childhood
relationships with their own parents. They found in their pivotal
work that mothers with secure attachment showed higher AAI-
RE, and it was specifically their RF capacity that predicted
the intergenerational transmission of attachment (Fonagy et al,,
1991). RF has its roots in the mother’s own early attachment
relationships: Children who are sensitively responded to and
receive contingent mirroring and validation of affects, learn to
use RF as a means of affect regulation (Gergely and Watson,
1999; Bateman and Fonagy, 2019). The capacity to use RF is
thus strongly tied to an adult’s capacity to regulate both their
own (Fonagy et al,, 2002; Ensink et al., 2016; Kivity et al., 2021)
and their children’s emotions and behavior (Smaling et al., 2017;
Moser et al., 2019; Schultheis et al., 2019; Borelli et al., 2021).

Overall, maternal AAI-RF seems to be a factor with broad
significance over both her own and her childs wellbeing.
Problems in AAI-RF have been of interest in psychotherapy
research and have been linked with mental health problems,
such as depression (Fischer-Kern et al., 2013), and personality
disorders (Nazzaro et al., 2017). Interestingly, parental AAI-RF
also seems to be highly relevant for child development, including
offspring mentalization (Rosso et al., 2015) and psychopathology
(Esbjorn et al., 2013). Regarding parenting, research on AAI-RF
is more scarce, but prenatal AAI-RF has been linked with post-
natal parental sensitivity and mind-mindedness (parental ability
to use mental state language), as well as child’s secure attachment
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(Arnott and Meins, 2007; Ensink et al.,, 2016). High maternal
prenatal AAI-RF seems to especially protect mothers from acting
out negative (intrusive, aggressive, and withdrawn) caregiving
behaviors and their children from developing disorganized
attachment (Ensink et al., 2016). However, in the parenting
context, most research during the recent years has concerned
another related concept, parenting-focused RF (PRF), implying
parental RF in the current, ongoing relationship with her child.
Below, we discuss PRF along with its theoretical framework, the
maternal caregiving system.

Caregiving System and Mother’s
Parenting-Related RF

Solomon and George (1996) described caregiving as another
behavioral-motivational evolutionary system that emerges
during pregnancy, forming a new psychological structure
organized around the protection of the child. Like the
attachment system, it is affected by the early relationships
with ones parents but is also highly malleable to experiences
with the individual child, including child characteristics.
Similar to attachment, the caregiving system involves parallel
information-processing models, i.e., caregiving representations.
These comprise representations of the child and the self as a
parent to that particular child that are formed already during
pregnancy (Stern, 1995; Slade et al., 2009). Similarly to maternal
attachment representations, her secure or balanced caregiving
representations are known to be related to the mother’s own
secure attachment history, infant secure attachment, and higher
mother-infant interaction quality (Vreeswijk et al., 2012; Fonseca
etal., 2018).

Along these lines, Slade (2005) developed the concept of
PRF to describe RF directly in the context of caregiving.
They proposed that PRF is more relevant for intergenerational
transmission of attachment than RF based on adults’ reflections
on their childhood experiences (AAI-RF). PRF is a capacity to
interpret both the child’s behaviors and one’s parenting behavior
as a function of underlying mental states, such as emotions,
thoughts, and intentions. Highly reflective parents also view the
child as an active agent (Sharp and Fonagy, 2008), with a mind of
his/her own. Good PREF capacity is a prerequisite for the parent to
correctly perceive, respond to and regulate the child’s affects and
behaviors, that is, to be sensitive.

Slade et al. developed an interview measure specific to PRF,
Parent Development Interview (PDI; Slade et al., 2004), as well
as its prenatal version Pregnancy Interview (PI; Slade, 2007).
Research shows that higher maternal PRF (as measured with
PDI) is associated with both maternal and child attachment
security, secure/balanced caregiving representations, and higher
mother-infant interaction quality (Slade et al., 2005b; Rostad
and Whitaker, 2016; Zeegers et al, 2017; Alvarez-Monjaras
et al, 2019; Alismail et al, 2021), as well as more optimal
child socioemotional development (Nijssens et al., 2020). Already
prenatally, higher maternal RF is predictive of her ability to
form a close, affectionate bond with the baby-in-womb (Rohder
et al,, 2020) which is crucial for post-natal parenting (Foley and
Hughes, 2018).

However, as pointed out by Camoirano (2017) in his review
article on mentalization and parenting, research has not yet
differentiated the interconnections and different outcomes of
maternal PRF and AAI-RF. Although RF is considered a
core mental capacity with generalized effects across different
relationships, it is also partly relationship-specific, meaning
it takes more effort to transfer it over different relationships
(Fonagy et al, 2002; Ensink et al, 2019). Some evidence
is available that AAI-RF and PRF are interrelated, but may
reflect partially distinct functions of maternal attachment and
caregiving systems. Two studies have found them to overlap:
Crumbley (2009) showed in his doctoral dissertation a high
correlation (0.53) between maternal prenatal AAI-RF and her
PDI-RF at the infant age of 10 months, and (Ensink et al., 2019)
found a similarly high correlation (0.51) between a mother’s
prenatal AAI-RF and her PRF at the infant age of 6 months.
Concerning outcome-specificity, the latter study further showed
that maternal PDI-RE but not AAI-RF, was associated with
maternal sensitivity at 6 months and child’s attachment security
at 16 months. However, it was unclear whether this was due to
the concurrent measure of PRF and interaction quality, as only
AAI-RF was measured prenatally, or to fundamental differences
between AAI-RF and PRF. To sum it up, no previous study has
examined the predictive role of maternal prenatal AAI-RF and
PRF on post-natal outcomes, or in intervention contexts. In this
study, we are interested in whether prenatal AAI-RF and PRF
differentially predict parenting intervention outcomes in mothers
with SUD, including post-natal RE, mother-infant interaction
quality, and maternal substance use. Understanding these
predictive effects already prenatally, when the relationship with
the baby is still unfolding is vital for assessment, planning, and
tailoring perinatal parenting interventions. Prenatally starting
interventions are especially important for high-risk groups, such
as mothers with SUD.

Transition to Parenthood in Mothers With
SuUD

Pregnancy is a period of both opportunity and vulnerability for
mothers with SUD (Van Scoyoc et al., 2016; Flykt et al., 2021).
Treatment motivation is often enhanced by a strong desire to
protect the baby (Van Scoyoc et al.,, 2016). During pregnancy, a
mother’s mind is also especially “open” to reorganizing previous
attachment representations and creating new representations of
the child and the self as a mother (Stern, 1995; Slade et al,,
2009). Prenatal interventions thus have a unique potential to
simultaneously reduce fetal substance exposure and help the
mother emotionally bond with her baby, which in itself promotes
abstinence (Massey et al., 2015; Flykt et al,, 2021). However,
pregnancy is also a period of heightened emotional upheaval
and ambivalence, especially for mothers with SUD who often
struggle to reorganize negative or traumatic childhood and
couple relational experiences as part of their maternal identity
(Soderstrom, 2012; Punamaki et al., 2013; Silva et al., 2013; Isosavi
et al., 2016).

During pregnancy, mothers with SUD also need to deal with
strong feelings of guilt, shame, and worry about harming the
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fetus with substances (Soderstrom, 2012; Silva et al., 2013). As
substances may have previously been the primary means for
emotion regulation, becoming abstinent during pregnancy may
leave them increasingly vulnerable to difficult emotions. Further,
mothers with SUD tend to show decreased capacity for RF both
pre- and post-partum (Suchman et al., 2010; Pajulo et al., 2012;
Smaling et al., 2015; Hakansson et al., 2018a), often impaired
by a history of severe trauma (Hakansson et al., 2018b; Suardi
etal,, 2020). Difficulties in making sense of the emotional turmoil
evoked by pregnancy and addiction also make it hard to form a
close affective relationship with the baby, already evident during
pregnancy in lower prenatal attachment to the fetus (Alhusen,
2008). Targeting maternal RF in substance use interventions has
become especially central, as low RF is considered an underlying
mechanism for both addiction and parenting difficulties (Macfie
et al., 2020; Milligan et al., 2021).

RF and Perinatal Treatments Outcomes for
Mothers With SUD

Integrative interventions that address both substance use and
parenting are the most effective forms of treatment for mothers
with SUD (Niccols et al.,, 2012; Espinet et al.,, 2016). There is
evidence that mentalizing-based interventions, that is, parenting
interventions targeting maternal RF are especially useful. Ample
evidence exists for the effectiveness of one such intervention,
Mothering from the Inside Out (MIO; Suchman et al., 2010,
2016, 2017; Lowell et al., 2021). MIO is brief, supportive
parenting psychotherapy that emphasizes strong therapeutic
alliance and allows the mother to discuss recent stressful
experiences, reflecting upon both their own and the child’s
emotions. The intervention has been shown to enhance maternal
RE, abstinence, mental health, caregiving representations, and
mother-child interaction quality, with improvements retained at
follow-ups and positive child outcomes even growing stronger
over time.

Similarly, in Finland, Pajulo et al. (2006, 2012) found that
maternal RF increased as a result of residential treatment focused
on decreasing parental substance use, improving parenting,
especially maternal RE, and helping with practical issues. Further
research evidence is available on mother-infant psychodynamic
group therapy, applied as part of more comprehensive outpatient
treatment for mothers with SUD in Finland (Belt and Punamiki,
2007; Belt et al, 2012; Punamiki and Belt, 2013). The
intervention comprises 20-24 weekly 3-hour group sessions with
two therapists, and another 3-6 months of individual follow-
up meetings. In addition, one of the therapists is available by
phone between sessions. The emphasis is on a safe therapeutic
environment where the mothers first receive soothing and care
that helps them be in touch with their own needs and emotions.
They are then supported in responding to their infants needs
and understanding how their behavior affects the infant. The aim
is also to encourage enjoyment from the child, parenting, and
peer relations. Their past difficult life histories and emotions are
reflected in the context of the current parent-child relationship,
thus providing new experiences of secure attachment from the
group and the therapists.

An earlier study regarding this mother-infant psychodynamic
group therapy (Belt et al, 2012) showed that the treatment
completion rate was high (84%) and it was effective in decreasing
hostility and intrusiveness in mother-infant interaction.
However, it was no more effective in improving other aspects
of mother-infant interaction (e.g., sensitivity) or maternal
mood or in decreasing substance use than individually tailored
psychosocial parenting support (PSS, which represented
treatment as usual). To our knowledge, there are no other
studies on psychodynamic parent-infant psychotherapies among
mothers with SUD, but among other high risks groups, parent-
infant dyadic psychotherapy (Fonagy et al, 2016; Matthefd
et al, 2021; Salomonsson et al., 2021) has been effective in
improving parenting, maternal mood symptoms, and child
socioemotional development.

Although the change in maternal RF seems to be an
underlying mechanism for changes in mother-infant interaction
(Lowell et al,, 2021; Milligan et al., 2021), the role of pre-
intervention RF has shown different dynamics across studies.
Many studies show that high pre-intervention RF is beneficial
for parenting intervention outcomes among high-risk mothers.
Pajulo et al. (2012) showed that in mothers undergoing an
inpatient SUD intervention, higher prenatal PRF predicted
higher post-natal PRF (R = 0.56), and both low pre- and
post-natal PRF predicted child’s foster care risk. Slade et al.
(2020) similarly showed in their high-risk mothers undergoing
the Minding the baby-intervention that maternal prenatal PRF
predicted higher post-natal PRF. On the contrary, Stacks et al.
(2019) found that only those with the lowest pre-intervention
PRF (<3) showed increased PRF after an infant mental health
home visiting intervention. This is in line with other findings
that the most vulnerable individuals, such as those with trauma,
attachment insecurity, or high psychological distress, may benefit
more from parenting interventions than less vulnerable parents
(Robinson and Emde, 2004; Paris et al., 2015; Stacks et al., 2019).

Research conducted with AAI-RF has mostly concerned
adult psychotherapy patients, but the results are similarly
inconclusive. In one study, patients with higher pre-treatment
AAI-RF showed lower depressive symptoms after psychotherapy
(Ekeblad et al., 2015). However, in another, Gullestad et al. (2013)
found that patients with personality disorders who showed
low pre-treatment AAI-RF had greater improvement in terms
of psychosocial functioning in an outpatient psychotherapy
treatment group. Interestingly, those with higher RF seemed to
benefit faster, ie., improved in their psychosocial functioning
earlier in the treatment. Nonetheless, mother-infant interaction
quality as a treatment outcome has rarely been studied in terms
of the pre-intervention RF. The only study we are aware of, Pajulo
et al. (2012), showed no association between maternal pre- or
post-natal PRF and mother-infant interaction quality. Further,
no previous study has differentiated the effects of prenatal PRF
and AAI-RF.

Research Questions
This study aims to explore the similarities and differences
between maternal adult-attachment-focused RF (AAI-RF) and
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current-parenting-focused RF (PRF) during pregnancy, in terms
of their role in treatment outcomes among mothers with SUD.

More specifically, the research questions and their associated
hypotheses were the following:

(1) How are maternal prenatal AAI-RF and PRF associated
with each other, and with maternal post-natal PRF? We
hypothesize that: (a) both are significantly associated with
each other and with post-natal PRE and (b) maternal post-
natal PRF is higher than prenatal AAI-RF and PRF.

(2) Do maternal prenatal AAI-RF and PRF predict the post-natal
mother-infant interaction quality at the child age of 4 months
(during intervention)? We hypothesize that: (a) higher AAI-
RF and higher PRF both similarly predict higher maternal
sensitivity and structuring; (b) PRF is more predictive of
child responsiveness and involvement than AAI-RF; and (c)
AAI-RF is more predictive of maternal regulatory-related
aspects of interaction, hostility, and intrusiveness.

(3) Do maternal prenatal AAI-RF and PRF predict change
in mother-infant interaction quality from 4 to 12 months
(post-intervention)? We hypothesize that: (a) higher AAI-RF
and PRF both similarly predict greater change in maternal
sensitivity and structuring; (b) PRF is more predictive of
change in child responsiveness and involvement than AAI-
RF; (c) AAI-RF is more predictive of change in maternal
hostility and intrusiveness.

(4) Do maternal prenatal AAI-RF and PRF predict maternal
substance relapses during the child’s first year? We
hypothesize that lower prenatal AAI-RF and PRF similarly
predict a higher risk for substance relapses.

MATERIALS AND METHODS

Participants and Procedure

Main Sample

Participants were 107 Finnish-speaking, Caucasian mothers and
their infants (43.4% girls, 56.6% boys). Half of the mothers (n
= 57) were recruited from two outpatient clinics in Southern
Finland offering comprehensive, integrated substance use and
parenting interventions (SUD group). The other half (n =
50) were low-risk comparison mothers recruited from hospital
maternity clinics where they had contact due to pregnancy
complications (e.g., gestational diabetes). The exclusion criteria
for the comparison group were any lifetime illegal drug use or
problematic alcohol use. Five comparison mothers had twins.
Only data from one twin-child in each pair was used in the
analyses (randomly selected). The participation flow chart of the
study is presented in Figure 1.

All mothers in the SUD group had a diagnosis of drug-
dependency and a history of more than 3 years of illicit drug use
or polysubstance use. Most (80%) also self-reported using drugs
intravenously, and more than half (58.8%) reported alcohol use
above the clinical cut-off (>3 for women) on the Alcohol Use
Disorders Identification Test consumption scale (AUDIT-C).

In both clinics, the mothers received comprehensive, multi-
professional support, including help from social services and
addiction and mental health counseling. For parenting support,

initially, 30 mothers were enrolled in psychodynamic mother-
infant group psychotherapy (PGT), comprising 20-24 3-h
weekly sessions, and a 3- to 6-month follow-up period of
individual meetings. The rest (n = 27) were enrolled in
intensive, individually tailored psychosocial parenting support
(PSS), comprising meetings at the clinic or at home once or twice
a week for 12 months. Two additional mothers initially from the
PGT group changed into PSS, leading to n = 28 in the PGT
and n = 29 in the PSS group (Interventions described in more
detail in Belt and Punamiki, 2007; Belt et al., 2012; Punamiki and
Belt, 2013). Most (87.2%) of the SUD group mothers reported
stopping substance use during pregnancy and the rest reported
diminishing the use. Almost a fourth (23.1%) had buprenorphine
replacement therapy throughout pregnancy and four of their
infants showed opiate withdrawal symptoms at birth.

PRF Subsample

Parenting-focused RF was measured only in the subsample of
mothers in the PGT group, both pre-intervention and during
the intervention (child age of 4 months). It was used as part of
the therapeutic intervention, conducted by the therapists. Due
to practical resources, these measures were not available for the
PSS or comparison groups. We thus refer to the subsample
or PRF subsample in this article, when we are describing the
results regarding the PRF (Other measures were conducted
for the whole sample). Participants of the subsample initially
comprised 30 mothers and their infants (33.3% girls, 56.7% boys,
information missing for 3 children). Most (n = 28) received
psychodynamic group therapy. Two other mothers first started
psychodynamic group therapy but changed to the psychosocial
support intervention. They were, however, included in the
subsample based on intention-to-treat and also because they had
measures on all study variables (including post-natal PRF), and
the two treatments were about similar in their effectiveness based
on a previous study (Belt et al., 2012).

Procedure

The baseline measurement (T1), with questionnaires and
interview measures, took place for most mothers during the
third trimester of pregnancy, which was also pre-intervention
for mothers in the two SUD groups. Two mothers in the PGT
group and one in the PSS started the intervention already
during the second trimester (gestational weeks 22-23). Five
mothers in the PGT group and two in the PSS group started
the intervention with a young baby, so prenatal RF measures
were not conducted (they were replaced with data imputation,
see Statistical analyses). The follow-ups were at the child age
of 4 months (T2; for the SUD groups this was during the
intervention) and 12 months (T3; for the SUD groups, this
was post-intervention), including questionnaire and videotaped
mother-infant interaction measures, and at T2, also with an
interview measure for the PRF subsample of mothers.

Measures

Background variables at T1 were reported with a questionnaire,
including parity (primiparous vs. multiparous), mother’s marital
status (dichotomized into “married/cohabiting” vs. “single”), an
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Original sample

57 with prenatal SUD (30 PGT, 27 PSS)
50 non-using comparison mothers

Total: 107 mothers

PRF supsample
Pregnancy/
Presintervention 25 (30) mothers with SUD
Two mothers (T1) in PGT (83%*)
moved to PSS,
butwere kept inthe l

subsample

Child 4 months/During
intervention (T2)

24 mothers with SUD
(80%)

Child 12 months/
Post-intervention (T3)

FIGURE 1 | The participation flow chart of the study. SUD, substance use disorder; PGT, psychodynamic group therapy; PSS, Psychosocial support; P, Pregnancy
interview; PDI, Parent development interview; AAI, Adult Attachment Interview; EAS, Emotional Availability Scales. All mothers were included in the analyses based on
intention to treat, and missing data was replaced with Multiple Imputation (Ml). *30 mothers participated in PGT and had other data, but 5 had given birth at T1, so PI
was not conducted for them and their data was imputed. Similarly, some mothers lacked prenatal AAl data, but were included in the study as they had other data. The
rate of missingness was slightly higher for T2-T3 relapses than for T2 and T3 EA, 35 mothers with SUD (61%) reported whether they had had relapses.

Wholel sample

Total: 93 mothers (87%)
44 with SUD (77%)
49 comparison (98%)

l

Total: 85 mothers (79%)
42 with SUD (74%)
43 comparison (86%)

Pl data AAldata

PDI data EAS data

Total: 80 mothers (75%)
39 with SUD (68%)
41 comparison (82%)

EAS data

education level (dichotomized into low, i.e., high school or lower
vs. high, i.e., college or other education after high school) and
economic difficulties (“Do you have difficulties paying bills”
which was initially answered on a scale 1-5, 1 representing
not at all and 5 representing extreme difficulties, and further
dichotomized into Yes/No). At T2, the mothers further reported
child sex and child health problems at birth (Yes/No).

Maternal substance use was measured at T1 by (a) alcohol
use as measured with AUDIT consumption and dependence
scales (range: 0-12; clinical cut-off >3 for consumption and
>4 for dependence; Saunders et al., 1993); (b) a total number
of drugs used [0-8, including cannabis, amphetamine, LSD,
heroin, ecstasy, sniffing, medical misuse, or other drugs (which
most often was an illegal use of buprenorphine)]; (c) whether
they had intravenous use (Yes/no); (d) whether they received
buprenorphine replacement therapy (Yes/no); (e) whether they
experienced harm from their drug use (Yes/no); and (f) how
psychologically and physically dependent they were of drugs
(1-5, 1 representing not at all dependent and 5 completely
dependent). At T1, they also reported changes in their drug
use during pregnancy (all mothers reported either stopping or
diminishing the use). Maternal post-natal use as indicated by
self-reported drug relapses at T2 and T3 (combined and coded
as No/Yes).

Adult attachment-focused RF was measured at T1 with
Adult Attachment Interview (AAI; Main et al, 2003), and
coded with the AAI-RF scale (Fonagy et al, 1998). AAI
is a semi-structured interview that explores how individuals

describe their childhood relationships to their primary caregivers,
and how these experiences are considered to influence their
developmental history and current personality. Audiotaped
narratives were transcribed verbatim before coding. One trained,
reliable coder coded all cases, and a second trained, reliable
coder coded 20% of the sample. Inter-rater reliability (intra-class
correlation) between the coders was 0.82. All differences were
negotiated. The signs of mentalizing coded from the interviews
can be divided into four categories: (a) the adult’s awareness of
the nature of different mental states; (b) the adult’s clear and exact
intention to understand the mental states underlying behavior;
(c) the adult’s ability to recognize a developmental aspect of
mental states; and (d) the adult’s ability to consider mental states
in relation to the interviewer. The number of indications of true
reflectiveness found in the transcribed narrative is the basis for
assigning an overall score, ranging from —1 (negative RF) to 9
(exceptionally high RF).

Parenting-focused RF (PRF) was measured only in a subsample
of mothers who started in psychodynamic group therapy, with
two semi-structured interviews: at T1 with Pregnancy Interview
(PI: Slade, 2007) and at T2 with Parent Development Interview
(PDI: Slade, 2007), and coded with Addendums to Fonagy
et al. (1998) RF scale (PDI Addendum: Slade et al., 2005a;
PI Addendum: Slade et al., 2007). PI comprises 22 questions
regarding mental states related to mothers’ emotional experiences
during pregnancy and their hopes, expectations, and fears about
the future relationship with the child. PDI comprises 45 questions
regarding the mental states related to maternal representations
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of their children, themselves as parents, and their relationships
with the child. In evaluating both pre- and post-natal PRE,
audiotaped narratives were transcribed verbatim before coding.
The first author, who is a trained and reliable coder, coded all
cases, and 17% were also coded by the fourth author, who is
also a trained and reliable coder. The inter-rater reliability (intra-
class correlation) for PI was 0.78 and for PDI, 1. All differences
were negotiated. The signs of mentalizing are coded similarly
to AAI-RE but the coding manual specifically emphasizes how
they are displayed regarding the child, parenthood, and parental
relationship to the child. The number of indications of true
reflectiveness found in the transcribed narrative is the basis for
assigning an overall score, ranging from —1 (negative RF) to 9
(exceptionally high RF).

Mother-infant interaction quality was measured with
Emotional Availability (EA) Scales (4th ed; Biringen, 2008). A
7-10 min free-play interaction was video-recorded at T2 and T3,
either at home or at the clinic. The mothers were instructed to
play as they usually would with their infants. The interaction
was evaluated on four maternal scales: Sensitivity refers to the
mother’s adequate emotional and behavioral responses to the
infant’s cues. Structuring means the mother’s ability to guide
and scaffold the infant in developmentally appropriate ways.
Non-intrusiveness indicates the maternal ability to be available
without interfering with the infants autonomy. Non-hostility
is displayed in the maternal ability to refrain from harsh or
impatient interactive behaviors. Further, two-child scales were
used: Child responsiveness assesses the child’s ability to respond
to maternal emotional and behavioral interactive bids, and child
involvement implies the extent to which the child invites the
mother to interact with him/her. All tapes were coded by the
first author, and 10% by the fourth author, who both are trained
and reliable coders of EAS. Furthermore, 5% of additional tapes
were jointly coded with the method developer. The inter-rater
reliability ranged from 0.82-to 0.97. Differences were negotiated.

Statistical Analyses

The associations between background and substance use
variables with study variables were examined with chi-square
tests and Student’s ¢-tests, depending on whether the variables
were continuous or categorical. The associations between
background and substance use variables with maternal group
status (for background variables: PGT, PSS, comparison; for
substance use variables: PGT and PSS) were examined with chi-
square tests and Student’s t-tests (two-group comparisons) or
Univariate ANOVAs (three-group comparisons). Analyses were
conducted with SPSS version 28 for descriptive analyses and with
Mplus version 8 for the main analyses.

For main analyses, missing data were replaced with Multiple
Imputation (MI), using auxiliary variables, i.e., variables that
are highly correlated with the imputed variables. This was done
separately for the whole sample and the subsample of 30 mothers.
We first examined the correlations between AAI-RE, PI-RE, and
PDI-RF with Pearson’s R, and the mean differences between
the RF variables using Wald’s tests. This was done only in the
subsample, as PI-RF and PDI-RF were not measured for the
whole sample. Second, we examined how AAI-RF and PI-RF

predicted EA variables. The analyses were run separately for
AAI-RF and PI-RF, as AAI-RF was examined in the whole sample
(including both the SUD group and comparison group), and
PI-RF only in the subsample of 30 mothers with SUD. Even
though analyses between AAI-RF and EA were conducted with
the whole sample, we further checked them in the subsample of
30 mothers. As there were few differences, we decided to use the
whole sample when possible, and report only those results, when
available. Analyses regarding AAI-RF (using the whole sample)
were covaried with maternal substance use history (yes/no) and
education level (low/high). Analyses concerning PI-RF were
covaried with education level (group status was not covaried as
there were no comparison mothers in this subsample). Finally,
we examined whether AAI-RF and PI-RF predicted substance
relapses during the child’s first year, using linear regression. In
the whole sample (regarding AAI-RF), analyses were performed
only for substance-using mothers. Maternal education level was
used as a covariate.

RESULTS

Descriptive Statistics

Table 1 reports the study variable means and standard deviations
for the two substance use groups (PGT and PSS) and the
comparison group. The results showed that the two substance
use groups differed from the comparison group in showing
lower EA in all variables at T2, and in lower sensitivity, child
responsiveness, and child involvement at T3. The PGT group
also showed lower structuring than the comparison group at T3,
whereas the PSS group did not differ from either group. There
were no group differences in AAI-RF. Table 2 reports group
differences in background variables, showing that mothers in
both substance use groups had lower education levels and more
financial difficulties than the comparison group, and were more
often single, but did not differ from each other.

Supplementary Table 1 shows the associations between
background and study variables. Higher maternal education
level was associated with higher AAI-RF, and higher T2 and
T3 sensitivity, structuring, and child responsiveness, as well
as T3 child involvement. More neonatal health problems were
associated with the mothers substance relapses during the
child’s first year. There were no significant associations between
marital status, economic problems, parity, or child sex and the
study variables.

Regarding prenatal substance use variables, Table 3 shows
that the two substance use groups differed in that PGT
mothers reported higher alcohol consumption, whereas PSS
mothers reported marginally more often (p = 0.055) receiving
buprenorphine replacement therapy. Supplementary Table 2
further shows that those with higher reported prenatal alcohol
consumption and alcohol dependence, a higher number of
different drugs used and those reporting prenatal harm
from drugs were more likely to show substance relapses
during the childs first year. Those with intravenous use or
reporting prenatal harm from drugs showed lower EA in all
maternal and child dimensions. Instead, dyads with mothers
undergoing buprenorphine replacement therapy showed higher
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TABLE 1 | Means, standard deviations, ranges, and group differences in study variables.

PGT PSS Comparison

M SD M SD M SD Range F(df) p
PI-RF* 2.28 1.24 0-4 (—1-9)
PDI-RF* 2.92 1.32 0-7 (—1-9)
AAI-RF 3.92 0.35 3.61 0.36 3.57 0.24 PGT: 0-9; PSS: 1-7; comparison: 1-7 (—1-9) 0.35 (2,93) 0.71
T2 sensitivity 3.392 0.25 3.132 0.26 3.58° 0.18 2-7 (1-7) 13.70 (2,82) <0.001
T2 structuring 3.822 0.23 3.552 0.24 4.64° 0.17 2-7 (1-7) 8.33(2,82) <0.001
T2 non-intrusiveness 3.432 0.30 3.402 0.31 4.67° 0.21 1-7 (1-7) 8.79 (2,82) <0.001
T2 non-hostility 4822 027 5.002 029 5940 0.20 2-7 (1-7) 7.05 (2,82) 0.001
T2 child responsiveness 3.342 0.26 3.052 0.28 4.47° 0.19 1-7 (1-7) 11.42 (2,82) <0.001
T2 child involvement 3.342 0.26 2.80? 0.27 3.98° 0.19 1-7 (1-7) 6.66 (2,82) 0.002
T3 sensitivity 4.05% 0.20 4.152 0.23 5.04° 0.15 2-6.5 (1-7) 9.91(2,77) <0.001
T3 structuring 4.21@ 0.20 4.32% 0.22 4.89° 0.14 2.5-0.6.5 (1-7) 4.87 (2,77) 0.01
T3 non-intrusiveness 4.39 0.27 3.91 0.30 4.68 0.20 1.5-7 (1-7) 2.32(2,77) 0.11
T3 non-hostility 5.25 0.24 5.03 0.27 5.56 0.18 2-7 (1-7) 1.50 (2,77) 0.23
T3 child responsiveness 3.96% 0.20 4.152 0.23 4.99° 0.15 2.5-7 (1-7) 10.31 (2,77) <0.001
T3 child involvement 3.86% 0.21 4.06° 0.24 4,780 0.16 2-6.5 (1-7) 7.05(2,77) 0.002

% n % n x2 (df) P
Substance relapses™* 1.39 (1) 0.24
No 63.2 12 81.3 13
Yes 38.6 7 18.7 3

PGT, psychodynamic group therapy; PSS, psychosocial support. "PI-RF and PDI-RF were measured only in the PGT group. ~ Substance relapses were measured only in the PGT and
PSS groups. Range refers to observed range (theoretical range in parentheses). F, Univariate Anova; df, degrees of freedom. @ Group means differ from each other significantly (o <

0.05) in Bonferroni post-hoc tests. Differences in n’s are due to missing values.
Bold values represent statistically significant group mean differences (p < 0.05).

T2 sensitivity, structuring, and child involvement. Those who
stopped drug use during pregnancy had higher PI-RF and
T2 sensitivity and child responsiveness than those who only
diminished their use. Those reporting higher physical drug-
dependence during pregnancy had less involving infants at T2,
but curiously, showed less hostile interactive behaviors with
their infant.

The Associations and Differences Between
Prenatal AAI-RF and PI-RF and Postnatal
PDI-RF

Our first research question concerned the associations and mean
level differences between maternal prenatal AAI-RF and PRF (PI-
RF) and post-natal PRF (PDI-RF). The results (examined only in
the subsample) indicated that all were highly inter-correlated, as
hypothesized. AAI-PRF and PI-PRF were correlated at the level
of R = 0.54, p = 0.004. PI-PRF and PDI-PRF were correlated
at the level of R = 0.47, p = 0.005, whereas AAI-RF correlated
with PDI-RF at the level of R = 0.56, p = 0.019. As hypothesized,
maternal post-natal PDI-RF was higher than prenatal PI-RE
Wald (1) = 4.88, p = 0.027. Yet, contrary to hypotheses, post-
natal PDI-RF level was lower than prenatal AAI-RF, Wald (1) =
4.68, p 0.03. PI-RF was also lower than AAI-RF, Wald (1) = 16.25,
p < 0.001.

The Associations Between Prenatal
AAI-RF, PRF, and Mother-Child EA

Tables 4, 5 show the results for the second research question
concerning the associations of prenatal AAI-RF and PI-RF with
maternal and child T2 EA. The results partially supported our
hypothesis that higher maternal prenatal PI-RF was associated
with higher maternal structuring and child involvement.
However, contrary to our hypothesis, there were no associations
between prenatal AAI-RF and maternal EA. Substance use
history was significant as a covariate, with mothers with SUD
showing lower EA in all dimensions than comparison mothers.

Tables 6, 7 show the results for the third research question
regarding the associations between prenatal AAI-RF and PI-RF
and change in maternal and child EA from T2 to T3. The results
were partially according to our hypotheses, showing that higher
maternal AAI-RF predicted a decrease in maternal intrusiveness
and hostility. Substance use history was significant as a covariate,
with mothers with SUD showing more positive change in non-
hostility than comparison mothers. Regarding prenatal PI-RF,
contrary to our hypothesis, the results showed that lower PI-
RF was associated with a more positive change in maternal
structuring. Regarding covariates, higher maternal education
level was associated with more positive change in maternal
sensitivity, structuring, non-intrusiveness, child responsiveness,
and child involvement.
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TABLE 2 | Group differences in background variables.

TABLE 3 | Group differences in T1 substance use variables in mothers with SUD.

PGT PSS Comparison
% n % n % n X2 (df) P

Education 30.11 (2) <0.001
level
Low 92%2 23 96%°% 24 426%° 20
High 8% 2 4% 1 57.4%° 27
Financial 25.82 (2) <0.001
difficulties
Yes 63%%* 17 88%° 22 28% 14
No 37%® 10 12%% 3 72% 36
Marital 19.47 (2) <0.001
status
Married or 51.9% 14 625% 15 6% 3
cohabiting
Single 481% 13 375% 9 94% 47
Parity 0.71 (2 0.70
Primiparous 38.5% 10 50% 12 46% 23
Multiparous 61.5% 16 50% 12 54% 27
Child sex 0.28 (2 0.87
Girl 41.7% 10 42.9% 47.7% 21
Boy 58.3% 14 571% 12 52.3% 23
Neonatal 2.10(2) 0.35
health
problems
Yes 25% 5 22.2% 11.6% 5
No 75% 15 77.8% 14 88.4% 38

PGT, Psychodynamic group therapy; PSS, Psychosocial support; Low education, high
school or less; High education, High school or more. @ Groups differ from each other
based on standardized cell residuals. Differences in n’s are due to missing values.

Bold values represent statistically significant group mean differences (p < 0.05).

The Associations Between AAI-RF, PI-RF,

and Maternal Substance Relapses

Our fourth research questions concerned the associations
between maternal prenatal AAI-RF and PI-RF and maternal
substance relapses during the child’s first year. Our results
indicated that lower PI-RF was associated with more substance
relapses, B = —0.14, § = —0.38, S.E. (B) = 0.07, p = 0.044, 95%
CI (B) = [—0.27, —0.003]. Maternal AAI-RF was not associated
with substance relapses, B = 0.008, § = 0.008, S.E. (B) = 0.20, p
=0.97,95% CI (B) = [—0.39, 0.40]. Maternal education level was
not significant as a covariate (PRF model: B=0.52, 8 = 0.27, S.E.
(B) =0.44, p = 0.23,95% CI (B) = [—0.33, 1.38]; AAI-RF model:
B = —0.15, p = —0.02, S.E.(B) = 1.35, p = 0.91, 95% CI(B) =
[—2.79, 2.49].

DISCUSSION

In this study, we examined how maternal prenatal adult
attachment-focused reflective functioning (AAI-RF) and
current-parenting-focused reflective functioning (PRF) are
associated with each other and post-natal PRF among treatment-
enrolled mothers with SUD. We further examined how prenatal
PRF and AAI-RF predict treatment outcomes, including

PGT PSS

M SD M SD Range t (df) P
AUDIT 4.79 2.66 2.47 1.73 1-9(0-12) 2.93 (32 0.006
consumption
AUDIT 1.38 1.31 1.14 1.11 04 (0-12) 0.64 (43) 0.53
dependence
Number of illegal  5.07 2.46 4.54 2.32 0-8 (0-8) 0.81 (51) 0.42
drugs
Physical drug 1.71 1.37 2.00 1.54 1-5(1-5) —0.68 (44) 0.50
dependence
Psychological 2.67 1.49 2.23 1.51 1-5(1-H) 0.99 (44) 0.33
drug dependence

% n % n x2 (df) P
Harm from drugs 1.37 (1) 0.24
Yes 17 739 12 571
No 6 261 9 429
Intravenous use 1.37 (1) 0.24
Yes 18 783 20 91.9
No 5 217 2 941
Replacement 3.67 (1) 0.055
therapy
Yes 3 13 8 381
No 20 87 13 619

% n % n Fisher’s exact test

Change during 0.11
pregnancy

Diminised use 16.7 4 0 0

Stopped using 83.3 20 100 21

T1, Pregnancy (pre-intervention); PGT, Psychodynamic group therapy; PSS, psychosocial
support. Range refers to the observed range of the variable in the sample. The theoretical
range is reported in parentheses. df, degrees of freedom. Differences in n’s are due to
missing values.

Bold values represent statistically significant group mean differences (p < 0.05).

post-natal mother-infant interaction and its changes during
the intervention, and substance relapses during the childs
first year. In accordance with our hypotheses, we found that
prenatal AAI-RF and PRF were highly correlated with each
other and with post-natal PRF. Importantly, these two types of
RE involving attachment and parenting, showed unique effects
on early mother-infant interaction and interaction change in
intervention, as well as on maternal abstinence. Only higher
prenatal PRF was predictive of positive early maternal and
child EA at 4 months (during the intervention), as well as
maternal abstinence during the child’s first year. Instead, both
prenatal AAI-RF and PRF were important in predicting changes
in interaction quality from 4 to 12 months. However, they
had dimension-specific and opposite effects on maternal EA:
Mothers with higher prenatal AAI-RF benefited from most of
the interventions by showing a substantial decrease in negative
interaction involving hostility and intrusiveness. Regarding PRE,
it was mothers with lower prenatal PRF who showed increasing
structuring in their interaction.
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TABLE 4 | Associations between maternal prenatal AAI-RF and maternal and child EA at 4 months.

Maternal substance use (yes/no)

Maternal education level

Prenatal AAI-RF

B B SE.(B) 95CI%(B) p B B SE.(B) 95CI%(B) p B B S.E.(B) 95CI% (B) p
Maternal sensitivity 125 —047 032 [-1.87,-0.63] <0.001 0.02 0006 037 [-0.71,0.74] 0.97 0.03 0.04 008 [-0.12,0.18] 0.68
Maternal structuring ~0.89 —0.38 0.29 [-1.46, —0.31] 0.003 0.005 0.003 033 [-0.6566] 0.99 008 0.1 007 [-0.07,0.22] 0.30
Maternal non-intrusiveness —1.23 —0.41  0.35  [-1.92,0.54] <0.001 —0.01 —0.004 0.36 [-0.71,0.68] 0.97 —0.08 —0.09 0.09 [-0.26,0.11] 0.42
Maternal non-hostility ~1.16 —0.42 0.33 [-1.80, —0.53] <0.001 —0.25 —0.08 0.37 [-0.97,0.48] 0.51 0.04 0.05 0.07 [-0.10,0.18] 0.59
Child responsiveness —1.22 —044 035 [-1.90, —0.54] <0.001 0.02 0.007 0.38 [-0.72,0.76] 0.96 —0.001 —0.002 0.08 [-0.16,0.15] 0.99
Child involvement —091 -0.35 036 [-1.62,—0.20] 0.012 —0.11 —0.04 0.40 [-0.89,0.67] 0.79 0.03 0.04 008 [-0.13,0.19] 0.71

AAI-RF, Mother’s adult attachment-focused reflective functioning; EA, Emotional availability (in mother-infant interaction). As multiple imputation (M) was used to replace missing data,

we used the whole sample (n = 107) for the analyses.
Bold values represent statistically significant group mean differences (p < 0.05).

TABLE 5 | Associations between maternal prenatal PRF and maternal and child EA at 4 months.

Maternal education level

Prenatal PRF

B B S.E. (B) 95 C1% (B) p B B S.E. (B) 95 Cl% (B) p
Maternal sensitivity —0.18 ~0.04 0.57 [=1.29, 0.94] 0.76 0.23 0.28 0.18 [~0.12, 0.57] 0.20
Maternal structuring ~0.20 ~0.05 0.33 [~0.84, 0.44] 0.53 0.32 0.46 0.13 [0.06, 0.59] 0.016
Maternal non-intrusiveness ~1.34 ~0.18 0.84 [-2.97, 0.30] 0.1 ~0.19 —0.14 0.31 [~0.80, 0.42] 0.54
Maternal non-hostility ~0.004 ~0.002 1.66 [-3.25, 3.25] 1.00 0.04 0.03 0.24 [~0.45, 0.53] 0.87
Child responsiveness ~0.15 ~0.03 0.63 [-1.38, 1.08] 0.81 0.25 0.27 0.22 [~0.18, 0.67] 0.25
Child involvement ~0.33 ~0.08 0.59 [-1.48, 0.81] 0.33 0.42 0.15 [0.04, 0.63] 0.028

PRF, Mother’s current parenting-focused reflective functioning; EA, Emotional availability (in mother-infant interaction). As multiple imputations (M) were used to replace missing data,

we used the whole subsample for the analyses (n = 30).
Bold values represent statistically significant group mean differences (p < 0.05).

AAI-RF relates to maternal abilities in reflecting upon how
they themselves were raised in their early relationships with
parents, whereas prenatal PRF is a precursor of the actual
parenting-related RF and is directed toward the baby-in-the-
womb and one’s developing mothering. PRF is considered
parenting-specific and hence a more directly relevant form of
RF for early parenting (Slade et al., 2005b), but few studies exist
on prenatal PRF. AAI-RF is known to predict mental health
intervention outcomes (Ekeblad et al., 2015), but has more rarely
been studied in parenting contexts despite its high relevance
for intergenerational transmission of attachment (Fonagy et al.,
1991; Ensink et al., 2016).

Our first research question concerned the interrelations
between maternal prenatal AAI-RF and pre- and post-natal
PRF. In accordance with our hypothesis, all were highly inter-
correlated. The level of associations was also comparable to
earlier studies, with prenatal and post-natal PRF correlated at the
level of R = 0.47 (R = 0.56 in Pajulo et al,, 2012) and prenatal
AAI-RF and post-natal PRF at the level of 0.56 (0.53 in Crumbley,
2009; and 0.51 in Ensink et al., 2019). Our findings broaden
earlier studies in showing that similarly high levels of associations
also exist for prenatal PRF and AAI-RF (R = 0.54). Hence,
measuring different RF constructs during pregnancy seems to
have theoretical and practical implications. Both give important
information about future PRF with the child, yet probably
through partly different dynamics. The AAI-RF develops in the
context of the parents own early family relationships that are
specifically activated by pregnancy, whereas the prenatal PRF is

based on representations of future parenting and caregiving of
the child. Although both types of prenatal RF contain relatively
little information about the actual relationship with the future
child, they significantly correlated with the post-natal PRE which
is already highly impacted by the actual parenting experiences
and child characteristics.

Similar to earlier findings (Suchman et al., 2010; Pajulo et al,,
2012; Hakansson et al., 2018b) mothers with SUD generally
showed very low levels of RF during pregnancy and post-partum
in our sample. While the average level of RF in normative
samples is 5, mothers with SUD in our sample showed an
overall mean level below 4 for AAI-RE and below 3 for pre-
and post-natal PRF. Interestingly, prenatal AAI-RF levels were
higher and showed more variability than prenatal PRF levels.
AAI-RF ranged from what is considered to be very low/bizarre
(0) to exceptionally high (9) for the substance-using women,
whereas prenatal PRF ranged from very low/bizarre (0) to slightly
below average (4). According to qualitative notes of the coders,
mothers with SUD expressed few mental state reflections in
their prenatal parenting interview. The identified reflections were
present only among more highly reflective mothers, and tended
to concern her substance use, its harmful effects on the child
and mothering, and the potential difficulties in staying abstinent.
Mothers with lower mentalization instead qualitatively showed
denial and idealization when discussing their substance use.
In all mothers, mental states reflections regarding the child in
other contexts were lacking. It is possible that when still in the
early phases of recovery from substances, even mothers with a
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TABLE 6 | Associations between maternal prenatal AAI-RF and change in maternal and child EA from 4 to 12 months.

Maternal substance use (yes/no)

Maternal education level

Prenatal AAI-RF

B B SE(B) 9CI%B) p B B SE.(B) 95CI%(B) p B B SE.(B) 95CI%(B) p
Maternal sensitivity 042 016 0838 [-0.33,1.17] 027 019 007 044 [-067,104] 067 007 010 010 [-0.12,0.26] 0.46
Maternal structuring 082 013 035 [-0.35 100 035 006 002 041 [-073,068 088 —0.006 —0.008 009 [-0.19,0.18] 0.95
Maternal non-intrusiveness 0.68 0.22 0.38 [-0.07,1.43] 0.08 —-007 —002 047 [-098,085 089 021 023 010 [0.02040 0.03
Maternal non-hostility 086 0.30 032 [0.24,1.49] 0.007 050 0.6 041 [-031,1.32] 023 047 019 008 [0.004,0.33] 0.04
Child responsiveness 038 0.14 042 [-043,1.20] 036 012 004 047 [-079,1.03 080 002 002 011 [-0.21,0.24] 0.90
Child involvement 016 0.06 044 [-0.69,1.02] 071 022 007 050 [-0751.19 065 001 002 011 [-021,23] 0.1

AAI-RF, Mother’s adult attachment-focused reflective functioning; EA, Emotional availability (in mother-infant interaction). As multiple imputation (Ml) was used to replace missing data,

we used the whole sample (n = 107) for the analyses.
Bold values represent statistically significant group mean differences (p < 0.05).

TABLE 7 | Associations between maternal prenatal PRF and change in maternal and child EA from 4 to 12 months.

Maternal education level

Prenatal PRF

B B S.E. (B) 95 Cl% (B) P B B S.E. (B) 95 Cl% (B) P
Maternal sensitivity 1.35 0.26 0.66 [0.05, 2.65] 0.04 -0.15 —0.15 0.20 [-0.54, 0.24] 0.45
Maternal structuring 1.69 0.33 0.81 [0.10, 3.28] 0.04 —0.39 -0.41 0.20 [-0.78, —0.006] 0.046
Maternal non-intrusiveness 3.07 0.42 0.94 [1.22, 4.91] 0.001 0.39 0.29 0.27 [-0.14, 0.91] 0.15
Maternal non-hostility 0.07 0.27 0.36 [-3.17, 3.76] 0.86 0.22 0.16 0.17 [-0.12, 0.51] 0.21
Child responsiveness 1.50 0.24 0.71 [0.12, 2.89] 0.03 —0.34 —0.29 0.26 [-0.86, 0.17] 0.19
Child involvement 1.84 0.29 0.76 [0.36, 3.32] 0.02 -0.38 —0.33 0.25 [-0.86, 0.10] 0.12

PRF, Mother’s current parenting-focused reflective functioning; EA, Emotional availability (in mother-infant interaction). As multiple imputations (M) were used to replace missing data,

we used the whole subsample for the analyses (n = 30).
Bold values represent statistically significant group mean differences (p < 0.05).

generally good mentalizing capacity are not fully able to utilize
their RF regarding the child. This was shown by the result
that even mothers with high AAI-RF showed lower-than-average
prenatal PRF. Although there was a significant positive change
in the average PRF capacity from pregnancy to 4 months, the
PRF capacity at 4 months was still lower than maternal prenatal
AAI-RF capacity. Since we did not measure post-intervention
PRE it is unclear whether PRF would have risen to the same
level as the AAI-RF after the intervention. However, our results
suggest that in mothers with SUD, the general AAI-RF level
is important to understand, as it may be a good indicator of
her overall RF capacity. It is possible that a lowered AAI-RF
capacity may indicate a more permanent impairment due to for
example unresolved trauma. Prenatal PRF capacity may instead
be temporarily lowered when simultaneously struggling with
abstinence and becoming a mother.

Our second and third research questions regarded the
effects of maternal prenatal AAI-RF and PRF on mother-infant
interaction at 4 months and changes in the interaction from
4 to 12 months (post-intervention). It has been suggested
that maternal AAI-RF would be an especially good indicator
of maternal general-level regulatory abilities regarding their
negative affect and behavior, as mothers with higher RF are
able to mentally take a step back and recognize their emotions,
before reacting in hostile or aggressive ways (Ensink et al., 2016,
2019). Along these lines, we hypothesized that high prenatal
AAI-RF rather than PRF would especially predict maternal non-
intrusiveness and non-hostility. This was partially substantiated,

although not visible until post-intervention, when mothers with
higher prenatal AAI-RF showed a more positive change from 4
to 12 months in maternal non-intrusiveness and non-hostility.
This seemed to be specific for AAI-RF, but not PRF capacity and
was evident both in substance-using and comparison mothers.
Our study thus confirmed that mothers with higher AAI-RF
especially benefitted from parenting interventions in terms of
being more able to regulate their expression of negative emotions
(hostility) and their controlling or intrusive interactive behaviors.
Our results are thus in line with the notion that AAI-RF is a
specific indicator of maternal regulatory capacity, perhaps as it
reflects maternal unresolved trauma.

AAI-RF has overall been suggested to be a weaker indicator of
parenting than PRE as it takes more effort to transfer the ability
across a different relationship (Fonagy et al., 2002; Ensink et al.,
2019). This was also evident in our study in AAI-RF failing to
show more comprehensive associations with maternal or child
interaction involving also positive dimensions, such as maternal
sensitivity or structuring or infant involvement. Although some
previous studies (e.g., Ensink et al., 2016) have found AAI-RF to
link with maternal sensitivity, similarly to our findings, Ensink
et al. (2019) failed to find this association.

Regarding maternal PRE the results partially supported our
hypothesis that higher prenatal PRF is associated with early gains
from parenting interventions in terms of higher structuring and
child involvement evident already at the child age of 4 months
(during the intervention). Maternal structuring and child EA
have rarely been studied in dyads with maternal SUD or overall
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in combination with maternal RE, although it is plausible that
interaction problems arise in these dimensions as well. Mothers
with SUD often show problems in executive functioning (EF;
Hékansson et al., 2018a) which may make it especially hard
for them to guide and regulate child behavior in an organized
way, i.e., to use structuring. EF problems are also highly linked
with maternal RF problems (Héikansson et al., 2018a), and it
is also possible that mothers with higher EF also have higher
RE helping them more quickly pick the skills to structure
their infants. It is interesting that higher maternal prenatal
PRF predicted higher child involvement, that is, how actively
the child initiates and invites the mother to interact. Children
with substance exposure may be more passive and withdrawing
in interactions (Savonlahti et al., 2005), perhaps partially due
to exposure and partially from lacking experiences of dyadic
reciprocity due to maternal problems. Since PRF is associated
with viewing the child as an active psychological agent with
a mind of his/her own, it is interesting that PRF is especially
associated with the child being more active with the mother.
Interestingly, a recent study (Hakanen et al., 2019) similarly
highlighted the role of another risk factor, maternal post-partum
depression, on problems specifically in maternal structuring and
infant involvement beyond other EA dimensions, suggesting
that examining dimensions above and beyond sensitivity are
important in high-risk studies.

Contrary to our hypothesis, there was no significant
association between maternal prenatal PRF and maternal
sensitivity. Even though the association between post-natal PRF
and maternal sensitivity is well-validated (see for a meta-analysis,
Zeegers et al., 2017), very little previous research exists on the
role of prenatal PRF on maternal sensitivity overall, let alone
on mothers with SUD. Interestingly, Smaling et al. (2016), the
only study on prenatal PRF we are aware of, found a specific
association between maternal prenatal PRF and sensitivity only
in teaching situations, which may resemble more of our measure
of structuring. One potential reason for this unexpected lack
of findings was perhaps that the PGT intervention used in
our study was not directly focused on increasing maternal
sensitivity, lacking the most effective means, such as the use of
video feedback (see van IJzendoorn et al., 2022). The current
PGT interventions instead concentrated more around supporting
maternal abilities to regulate themselves and their infants, which
was also evident in more effectiveness for intrusiveness and
hostility rather than sensitivity (Belt et al., 2012). It should,
however, be noted that although the associations of prenatal
PRF with maternal sensitivity and child responsiveness were
not significant, they were in the same direction as with
maternal structuring and child involvement. It is possible that
with larger sample size, PRF could also significantly predict
those dimensions.

Interestingly, and further highlighting the differences between
maternal prenatal AAI-RF and PRE while higher prenatal
AAI-RF predicted more positive interaction change, it was
lower prenatal PRF that predicted more positive interaction
change, namely in maternal structuring. Earlier studies similarly
show mixed results regarding whether less or more vulnerable
individuals benefit more from parenting interventions. Some

studies suggest, similarly to our PRF results, that more vulnerable
individuals benefit more from parenting interventions, perhaps
simply because they need them more (Robinson and Emde, 2004;
Paris et al., 2015; Stacks et al., 2019). Actually, Stacks et al. (2019)
even found that only mothers with low PRF (3 or below) received
benefits from their early home-visiting intervention. In our
sample, most mothers had prenatal PRF of three or below. Other
studies have, however, found opposite effects: For example, Pajulo
etal. (2012) showed that higher maternal prenatal PRF predicted
lower risk for child foster care placements. Finally, some studies
have even found similarly mixed effects, showing for example
that both securely and insecurely attached parents benefit from
parenting interventions, but in different ways (Cassidy et al,
2011; Berlin et al., 2018).

Our final research question concerned the predictive
role of prenatal AAI-RF and PRF for maternal abstinence,
indicated by the occurrence of substance relapses during the
child’s first year. In accordance with a previous study (Pajulo
et al., 2012), lower maternal prenatal PRF was predictive
of substance relapses during the child’s first year, whereas
AAI-RF was not. Addiction and parenting are considered
neurobiologically intertwined: For instance, parental distress is
known to increase substance relapses, and the substance-induced
neurobiological alterations in maternal neural-hormonal
processes (e.g., oxytocine and dopamine systems) also have
harmful consequences on parenting (Rutherford and Mayes,
2019; Strathearn et al., 2019). This interconnection between
addiction and parenting was visible even in our descriptive
findings showing that besides RE several of the mother’s prenatal
addiction characteristics predicted both substance relapses and
mother-infant interaction.

Limitations of the Study

The study was limited in its small sample size, especially in the
subsample of mothers with whom maternal PRF was examined.
Based on power analysis, we deem that the subsample study
was able to identify medium-sized, but not small effects. The
small sample size was due to maternal PRF measures being
part of the PGT intervention and being conducted by the
therapists, whereas practical resources hindered their use in
other groups. The subsample was also limited in lacking any
comparison group. It would have been ideal to conduct PI
and PDI for the whole sample, as we did with other measures
of the study. Now the results concerning only AAI-RF were
conducted with a larger sample than the PRF results, although
we did verify that they were similar also in the subsample. It
would also have been interesting to look at maternal PRF post-
treatment, to have more knowledge on whether prenatal RF
predicted its change in treatment, and whether it eventually
gained the same level as maternal prenatal AAI-RF. Further,
maternal substance use was measured with self-report, whereas
biological samples or registry information would have provided a
more reliable report. Mothers did give urine samples during the
treatment, but these were not accessible to researchers. However,
it is convincing that most mothers were able to stop using
substances at least at the end of pregnancy, as only a small
amount of infants showed withdrawal symptoms at birth, and
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neonatal health was not different from the comparison group.
However, no exact information on the amount and duration
of exposure exists, which may limit the generalizability of the
findings to more heavily using/heavily exposed mother-infant
dyads. Finally, it would have been preferable to conduct the PI
measure for all mothers during the third trimester of pregnancy,
as this is an ideal time recommended by the measure developers
(Slade et al., 2007). However, as the research was conducted as
part of real-life interventions, mothers started the treatment at
different time points, and conducted PI pre-treatment as part of
the intervention.

Implications for Research and Practice

Our study indicates that the two types of maternal prenatal RF,
AAI-RE and PRE both have a vital but distinct role in mother-
infant interaction and abstinence as intervention outcomes
in substance-using mothers. The findings contribute to the
importance of examining and treating maternal PRF already
during pregnancy among high-risk substance-using mothers, as
maternal prenatal PRF was predictive of their post-natal RF,
mother-infant interaction, and abstinence. Our findings indicate
that in the emotional turmoil of prenatal substance use, most if
not all mothers struggle with developing a PRF capacity needed
in forming a close affective relationship with the baby and one’s
maternal identity. However, mothers in our study showed much
more varying levels of prenatal AAI-RF than PRE including
several mothers who were able to mentalize well about their
own childhood experiences, but not about their future parenting.
Although future studies with larger samples are needed, it is
possible that prenatal AAI-RF is a more reliable indicator of
the basic RF capacity in mothers with SUD, while PRF capacity
may be more generally disturbed by the early-stage substance
recovery. Clinically, as higher prenatal AAI-RF is an indicator
of understanding and resolving one’s own earlier, adverse and
traumatic experiences, it may also suggest a better capacity to
work with one’s parenting under therapeutic settings, especially
regarding the future regulatory capacity with the infant. Hence,
it is also plausible that SUD mothers with lower prenatal
AAI-RF are more traumatized and need more trauma-specific
intervention elements in their treatment, to help them in their
regulation and interaction with children. Assessing maternal
AAI-RF may be one tool for the identification of mothers with
such needs already during pregnancy.

Our results on the inter-connections between PRF, addiction,
and mother-infant interaction quality also indicate that
supporting good pre- and post-natal mother-child bond,
including maternal RE also enhances abstinence and vice versa.
Children are a strong motivating force for mothers with SUD.
Integrated treatments addressing both addiction and parenting,
and allowing the children to be present in treatment are known
to be superior to treatments focused on addiction alone (Pajulo
et al.,, 2006; Neger and Prinz, 2015). Protecting children from

Regarding future research needs, an important issue also
emerged regarding the qualitative perceptions received from
both AAI-RF and PRF main coders (who both are also
experienced, psychotherapists). They independently noted that
the interviews did not always seem to capture all clinically
important phenomena, such as dissociative, aggressive, helpless,
or role-reversing features. It is good to recognize that the current
RF coding systems were developed for lower-risk populations.
Parental RF system has indeed received criticism for how
well it works with certain at-risk populations (e.g., Fonagy
et al., 2016; Slade et al., 2022). Recent studies have already
started to address these issues. Sleed et al. (2021) developed
a new coding system, Assessment of representational risk
(ARR), which qualitatively assesses maternal representational
risk features from PD], including hostile, helpless, and narcissistic
features. Terry et al. (2021) applied the Hostile-Helpless
coding system (initially developed for coding of attachment
in high-risk populations, Lyons-Ruthn et al, 1995-2005),
in coding high-risk PI's. We suggest that future studies
could perhaps provide more clinically rich information if
coded with such instruments specifically tailored for high-
risk parents.

To conclude, mothers with prenatal SUD need treatments
that are multi-professional and comprehensive and should be
started during pregnancy to prevent both fetal exposure and
the development of dyadic interaction problems (Flykt et al.,
2021). The parenting component of treatments should ideally
include the following elements: First, direct support of sensitivity
toward the infant (such as with the use of video feedback, van
IJzendoorn et al., 2022) is vital. Second, the mothers need help
in mentalizing the infant and their parenting. Finally, support
of the maternal own regulatory abilities is vital, including help
in making sense of her difficult life experiences in a trauma-
informed, respectful, and safe environment already starting
from pregnancy.
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