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Abstract
The effect of a novel mentalization-based parenting intervention was explored on prenatal
self-reported mentalization (P-PRFQ), attachment (MFAS), depression (EPDS) and anx-
iety (STAI) among women with substance use problems. The participants were 90
pregnant women referred to obstetric outpatient care due to recent or current substance
use and randomized into intervention (n = 46) and control (n = 44) groups. The interven-
tion group received three interactive 4D ultrasound sessions and a week-by-week preg-
nancy diary. The control condition was constituted of treatment-as-usual in obstetric care.
Unfortunately, the efficacy of the intervention on maternal prenatal mental health,
attachment, and parental mentalization was not substantiated. The negative results may
be related to the small sample size, the patient-reported outcomes, or insufficient efficacy
within this high-risk group. In the context of high psychosocial risks and follow-up by
Child Welfare Services, the patient-reported outcomes may have underestimated prenatal
adversity. The role of the research context, methodology, and possible sources of bias in
the outcome assessment are discussed.
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Substance use in pregnancy constitutes a significant public health issue as it has been
considered as one of the key determinants of the intergenerational transmission of health-
related inequality (Aizer and Currie 2014; Forray et al. 2014; Behnke and Smith 2013; Roozen
et al. 2016). Previous research has established that the child exposed prenatally to substances is
at risk for preterm birth, low birth weight, insecure attachment, and long-term difficulties in
emotional, social, behavioral, physical, and cognitive development and growth (Behnke and
Smith 2013; Stein et al. 2014; Forray and Foster 2015; Parolin and Simonelli 2016). In a recent
survey, around 9% of pregnant women self-reported alcohol use and over 5% illicit drug use in
the USA (Substance Abuse and Mental Health Services Administration 2014). The use of
prescription opioids has escalated among fertile-aged and pregnant women in many countries
(Desai et al. 2015; Patrick et al. 2015; Ollgren et al. 2014). In Finland, the number of problem
drug users has unfortunately increased, and the proportion of fertile-aged women among them
(Ollgren et al. 2014). Despite this knowledge, the number of psychosocial interventions
specifically designed for pregnant women with substance use disorders is surprisingly low
(Stein et al. 2014; Forray and Foster 2015; Howard et al. 2014; Terplan et al. 2015a).

Substance use in pregnancy has been found to indicate cumulative adversity. Indeed,
substance use while pregnant has been associated with a high level of prenatal stress
(Woods et al. 2010) and the prevalence of maternal perinatal mental disorders (Holbrook
and Kaltenbach 2012; Strengell et al. 2014). The prevalence of prenatal depression has been
reported to be around 40–50% among substance using women (Holbrook and Kaltenbach
2012; Ordean et al. 2013; Pajulo et al. 2011a) which is high compared to an approximate
prevalence of 10% in a normal population of pregnant women (Gavin et al. 2005). Unfortu-
nately, the comorbidity of substance use disorders and prenatal stress adversely affects
maternal and fetal health through multiple divergent pathways. First, maternal perinatal mental
disorders have a wide spectrum of independent adverse effects on the developing fetus (Stein
et al. 2014; Waters et al. 2014). Second, prenatal stress and depression have been found to
predict unfavorable health practices (Alhusen et al. 2016; Cannella et al. 2018) and a higher
risk of substance use in pregnancy (Alhusen et al. 2016; Hyer et al. 2019; Shmulewitz and
Hasin 2019). Generally, stress associates with increased craving, and potentially with opioid
use, among persons with an opioid use disorder (MacLean et al. 2019). Recent evidence has
established that a high level of prenatal stress increases consumption of alcohol and marijuana
during pregnancy (Hyer et al. 2019). In addition, an increased risk of binge drinking has been
observed among pregnant women with depression (Shmulewitz and Hasin 2019). Third,
substance use in pregnancy and a high level of prenatal stress may have an additive deterio-
rating effect on child outcomes (Zhao et al. 2017) and resilience-building factors, such as pre-
and postnatal parenting (Rutherford and Mayes 2019). A recent population-based cohort study
has revealed that the interaction effect of substance use in pregnancy and maternal mental
disorder predicts an increased risk of low birth weight in newborns; the poorest neonatal
outcome observed was among pregnant women with poly or illicit drug use and a comorbid
mental disorder (Zhao et al. 2017).

Extensive research has shown that nurturing care, especially by parents, is the most
important factor promoting child development (Britto et al. 2017). Parenting and maternal
mental health have been especially found to be modifiable factors promoting the resilience of
children in adversity (Traub and Boynton Jarrett 2017). The existing body of research suggests
that parenting begins in pregnancy (Glover and Capron 2017). It is noteworthy that becoming
a caregiver often means increased motivation and a unique chance for recovery from substance
use disorders (Jessup et al. 2014). Importantly, stronger prenatal parenting has been found to
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be the most powerful predictor of favorable health practices in pregnancy (Cannella et al.
2018) and to protect pregnant women from prenatal stress/depressive symptoms in late
pregnancy and the postpartum period (Goecke et al. 2012). Further, high-quality nurturing
care has been found to mitigate the harmful effects of prenatal exposure to substances (Bada
et al. 2012) and to promote developmental trajectories in children whose families are affected
by parental substance use (Wlodarczyk et al. 2017). Parenting has also been considered to be
the key modifiable pathway mediating the effects of maternal perinatal mental health problems
on child development (Stein et al. 2014).

Unfortunately, previous studies concerning mothers with substance use disorders have shown
that their transition to parenthood (Shieh and Kravitz 2002; Shieh and Kravitz 2006), parental
reflective functioning (Pajulo et al. 2008; Pajulo et al. 2012; Suchman et al. 2010; Suchman et al.
2017), early interaction with the infant and, abilities to provide nurturing care and promote secure
attachment are often impaired (Rutherford and Mayes 2019; Suchman et al. 2018; Suchman et al.
2011; Rutherford andMayes 2017). There is a growing body of research suggesting that parenting
interventions should start before birth, especially for pregnant women with known vulnerabilities
(Glover and Capron 2017). Maternal-fetal attachment and the expectant mother’s thoughts and
feelings towards the unborn child have been found to predict mother-child interaction quality
(Foley 2018). Parental mentalization refers to a parent’s curiosity about and interest in fetal
development and the emerging personality of the child (Pajulo et al. 2015; Slade 2005). A parent
with a prenatal capacity to mentalize the child is able and willing to think of her/his own feelings
and experience, the baby’s experience and perspective, the impact of her/his ownmental states and
behavior on the fetus-baby, and to imagine experiences in future situations with the child (Slade
et al. 2007). Better mentalizing in general has been found to predict stronger prenatal attachment
and a lower level of psychological symptoms in expecting parents (Berthelot et al. 2019). Notably,
higher parental mentalizing has been found to promote resilience-building parenting as it enables
the mother to respond with greater caregiving sensitivity to the infant’s needs and contributes to the
child attachment security (Camoirano 2017); this has also been found to be true among parenting
women with substance use problems (Suchman et al. 2018). Therefore, parental mentalization
offers an excellent focus for early interventions. Maternal-fetal attachment refers to the pregnant
woman’s emotional connectedness with the fetus which is displayed in thoughts, attitudes, feelings,
and interactive behavior towards the fetus (Cannella 2005; Cranley 1981). Stronger prenatal
attachment has been considered influential, as it has predicted abstaining from substance use and
smoking during pregnancy (Magee et al. 2014; Massey et al. 2015; Sedgmen et al. 2006), stronger
postnatal bonding with the newborn (Dubber et al. 2015), better quality of early mother-baby
interaction (Siddiqui and Hagglof 2000), child secure attachment (Huth Bocks et al. 2004), and
healthy child development (Alhusen et al. 2013). From an intervention point of view, ultrasound
screening and consultation have been shown to associate with stronger prenatal attachment
(Sedgmen et al. 2006; Yarcheski et al. 2009; Boukydis et al. 2006; Borg Cunen et al. 2017) and
fetal ultrasound is now considered to be the most promising intervention method to enhance
maternal-fetal attachment (Borg Cunen et al. 2017). Although 2D and 3D/4D ultrasound imaging
have been found equally effective means to improve prenatal attachment, 4D ultrasound technol-
ogy offers better visualization of the fetus and thus may contribute to more positive and intensive
maternal-fetal attachment (de Jong-Pleij et al. 2013).

A tendency towards co-occurrence of maternal substance use disorders, prenatal stress, and
problems in the transition to parenthood is very likely to constitute an accumulative burden for
maternal and child health. There is an urgent need for early interventions that would concurrently
contribute to health practices, mental health and parenting of pregnant women with substance use
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disorders. A new mentalization-based parenting intervention utilizing interactive four-
dimensional (4D) ultrasound imaging and a new pregnancy diary was designed for the prenatal
care of women with a recent or current substance use problem (Pajulo et al. 2016). The aim of the
current study was to explore the efficacy of the intervention on prenatal parenting, i.e., maternal-
fetal attachment and parental mentalization, and maternal mental health in a randomized con-
trolled trial (RCT). We hypothesized that the intervention group would demonstrate (1) stronger
maternal-fetal attachment and prenatal parental mentalization post-intervention and (2) a greater
improvement in prenatal attachment and mentalization than the control group. In addition, we
presumed the intervention group would display (3) a lower level of prenatal depressive and
anxiety symptoms post-intervention, and (4) a greater decline in depressive symptoms and
anxiety symptoms during pregnancy when compared to the control group.

Method

Participants

The study was carried out at the obstetric outpatient clinic organized for women with substance
use disorders, at Turku University Hospital in Finland. The participants were 90 pregnant women
who had been referred from primary health care to this tertiary obstetric outpatient clinic because
of (1) identified or self-reported alcohol abuse, illicit drug use, or misuse of a prescription
medication within 3 years prior or during this pregnancy or (2) a sum score of ≥ 3 points in the
TWEAK alcohol consumption screen (Russell 1994). The inclusion criteria for the study were a
singleton pregnancy < 22 gestational weeks (gwks) at referral. In Finland, the coverage of prenatal
screening can be considered excellent as nearly 100%of pregnant women use public and cost-free
antenatal care (Webpages of National Institute for Health and Welfare in Finland 2015).

Of all the eligiblewomen during the data collection period betweenOctober 2011 andNovember
2014 (n= 126), 75% (n= 95) agreed to participate and gave their informed consent. The participants
were randomized into the intervention (n= 47) and control group (n= 48). After randomization, five
participants were excluded due to pregnancy-related reasons such as twin pregnancy, miscarriage,
and induced abortion. The exclusion concerned one woman in the intervention group and four
women in the control group. The study protocol is presented in Table 1.

Descriptive characteristics of the whole sample (N= 90) are presented in Table 2. The median
age of the participants was 24 years (range 17–40). The socioeconomic status of the participantswas
low or even marginal, and 41% of the women had criminality in their background. One third of the
pregnant women were living alone and in two third of the cases the child’s father also had a
substance use problem. Over 70% of the pregnancies were unintended. The median length of
participants’ substance use history was 4 years (range 0–28). A majority (81%) of the women
reported recent or current use of illicit drugs, and 49% of the participants had used both drugs and
alcohol. Nearly one half of the women had a history of intravenous drug use. Prenatal clinical
assessments and maternal documented self-reports showed a similar degree of maternal substance
use in both groups during pregnancy. Within the whole sample, 56% of the pregnant women had
used alcohol or drugs before their positive pregnancy test and 33% after being aware of pregnancy.
Almost 80% of the participants suffered from psychiatric comorbidity, and 60% of the women
reported suicidal ideation or attempts in their past. About one third (28%) of the participants reported
somatic comorbidities, most commonly respiratory, neurological, musculoskeletal, or thyroid ill-
nesses, and 27% were seropositive for hepatitis C. The sample characteristics did not reveal any
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differences between the intervention and the control group at baseline, which indicated a successful
randomization procedure.

Procedure

Research Design The research protocol was implemented in the clinical practice at the
hospital obstetric outpatient clinic (Table 1). A psychiatric nurse offered all the eligible
pregnant women an opportunity to participate. A written informed consent was obtained.
The patients were randomized into the intervention and control groups using a computer-
generated randomization in blocks of four, with separate blocks for the women on opioid
maintenance treatment. In the post-intervention phase at 35 gwks, all participants were
compensated with a 20 euros gift card targeted to the child’s needs.

All participants received treatment as usual at the obstetric outpatient clinic. The treatment as
usual for pregnant women with substance use disorders included prenatal screening, clinical
obstetric examinations, fetal assessment with obstetric ultrasound, and treatment of concomitant
somatic diseases and pregnancy complications. A multidisciplinary team, consisting of an
obstetrician, a midwife, a social worker, and a psychiatric nurse, assessed the somatic health
and psychosocial situation of the mother/family. Substance use was screened with urine samples,
and mental health and social problems with interviews based on the European Addiction Severity
Index–questionnaire (EuropASI) (Kokkevi and Hartgers 1995). The pregnant women were
referred to addiction treatment, social services, or psychiatric care when needed. The Child
Welfare authorities were informed in case where maternal prenatal substance use was recognized,
and a joint meeting with them was routinely scheduled for the third trimester.

Description of the Intervention Based on the theoretical rationale described in the introduc-
tion, two main intervention elements were chosen to enhance prenatal parental mentalization
and maternal-fetal attachment in this study: interactive 4D ultrasound imaging and a new
mentalization-focused pregnancy diary designed for this study (Table 1). The method has been
previously described in detail in a separate article (Pajulo et al. 2016).

Interactive Use of Ultrasound Imaging Three interactive 4D ultrasound sessions were
offered for the intervention group at 24, 30, and 34 gwks. The mothers participated in the
sessions alone, but the father of the baby or the mother’s close companion was invited to look
at the baby together with the mother, after the session. The sessions lasted approximately
30 min and were performed by an experienced obstetrician and an infant mental health
professional working in collaboration. The interactive 4D ultrasound sessions were built on
a previous method called “ultrasound consultation”, where the idea is to observe the fetus
together with the parent(s); the fetal features, position, sleep-awake rhythm, personal charac-
teristics, activities in the uterus, and responses to mother’s initiatives for interaction (Boukydis
and Stockman 2012; Boukydis 2006). During the sessions, the pregnant woman was encour-
aged to explore her thoughts, experiences, and emotions related to watching the fetus on the
screen. The aim was to evoke the mother’s active interest in this particular child and his/her
individual perspective, to enhance parental mentalization and maternal-fetal attachment, and
hence to support the mother’s emerging parenthood (see Pajulo et al. 2016).

The Pregnancy Diary To also keep the child more actively in the mother’s mind between the
ultrasound sessions, a mentalization-focused pregnancy diary was designed and given to the
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women in the intervention group. Three prenatal meetings with the infant mental health
professional were offered to give an opportunity for the mother to go through her experiences
and possible questions that arose while using the diary. The diary meetings were arranged
within 2 weeks after each ultrasound session. For each pregnancy week, the diary contained
short sections of up-to-date information about the pregnancy phase, fetal development, and
health-promoting practices. The key elements were the mentalization-focused questions and
tasks inspiring the pregnant woman to think of her experiences of this pregnancy and
becoming a parent, to observe the fetus more carefully, and to consider situations from the
child’s perspective (Pajulo et al. 2011b).

Collection of the Data The data was collected using standardized questionnaires, ques-
tionnaires constructed for the study, and from electronic medical records. The psychiatric
nurse and the social worker interviewed the participants as part of the routine clinical
practice. The interviews were based on the European Addiction Severity Index–
questionnaire (EuropASI) in which items were considered regarding previous and current
maternal physical and mental health, substance use, employment and income, legal status
and close relationships (Kokkevi and Hartgers 1995). Socio-demographic data was
obtained with a ten-item questionnaire at baseline. Information regarding fetal exposure
to substances was based on the pregnant woman’s self-reporting and clinical documen-
tation (intoxications, urine screening results, marks indicating intravenous substance
use). The data on substance use and psychiatric diagnosis and/or history was based on
the EuropASI interview and medical records. The standardized self-report measures for
assessment of outcomes, maternal depressive and anxiety symptoms, maternal-fetal
attachment, and prenatal parental mentalization were administered by the social worker
during pregnancy at two time points: before and after the intervention (< 24th and > 34th
gestational weeks, respectively) (Table 1).

Ethics All procedures followed were in accordance with the ethical standards of the
responsible committee on human experimentation and with the Helsinki Declaration of
1964, and its later amendments. The study was approved by the Joint Ethics Committee of
the University of Turku and The Hospital District of Southwest Finland on 14th of
June 2011. The trial was registered retrospectively in the ClinicalTrials.gov (the reference
number: NCT03413631). Informed consent was obtained from all individual participants
included in the study.

Measures

Edinburgh (Pre-) Postnatal Depression Scale Depressive symptoms were assessed with
the Edinburgh (Pre-) Postnatal Depression Scale (EPDS). It is a self-report instrument
containing 10 items scored on a four-point scale (0 to 3), with a total sum score ranging
from 0 to 30. A higher sum score indicates a higher amount of depressive symptoms
(Cox et al. 1987). In antenatal use the sensitivity and specificity of the EPDS measure
have varied between 64 and 100% and 73–100%, respectively (Kozinszky and Dudas
2015). EPDS sum cut off score ≥ 13 has been reported to be optimal in detecting prenatal
depression, with a sensitivity of 77% and specificity of 94% (Rubertsson et al. 2011),
and was used in this study. In the current sample, the internal consistency for the EPDS
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was Cronbach’s α = 0.87 at the first time point and Cronbach’s α = 0.88 at the second
time point.

State-Trait Anxiety Inventory Anxiety symptoms were assessed with the state section of the
State-Trait Anxiety Inventory (STAI). It is a self-report measure containing 20 items scored on
a four-point scale (1–4), with the sum score ranging from 20 to 80. A higher sum score
indicates a higher amount of anxiety symptoms (Spielberger et al. 1970). The STAI has also
been reported valid for antenatal use (Grant et al. 2008). In this sample, the reliability of the
STAI measure was Cronbach’s α = 0.93 at both time points.

Maternal-Fetal Attachment Scale The Maternal-Fetal Attachment Scale (MFAS) is a 24-
item self-report questionnaire for assessment of behavioral aspects of maternal emotional
connectedness with the fetus. It is designed for use in the 2nd and 3rd trimester. The
items are scored on a five-point scale (1–5) with a total score ranging hence from 24 to
120, a higher sum score indicating a stronger attachment to the fetus. It contains five
subscales: “Role taking”, “Differentiation of self from fetus”, “Interacting with the
fetus”, “Attributing characteristics to the fetus” and “Giving of self” (Cranley 1981).
In the current study, 7 items were selected as already being appropriate for use in an
earlier phase of pregnancy (the items 2, 5, 8, 11, 14, 18, 23 from the original long 24-
item version of MFAS). The total 24-item measure was used to assess late pregnancy
maternal-fetal attachment. In the current sample, the reliability of the shorter MFAS
version was Cronbach’s α = 0.72, and of the full version: Cronbach’s α = 0.83 and its
factors, “Role taking”: Cronbach’s α = 0.76, “Differentiation of self from fetus”:
Cronbach’s α = 0.39, “Interacting with the fetus”: Cronbach’s α = 0.65, “Attributing
characteristics to the fetus”: Cronbach’s α = 0.56 and “Giving of self”: Cronbach’s α =
0.57.

Prenatal Parental Reflective Functioning Questionnaire Prenatal Parental Reflective
Functioning Questionnaire (P-PRFQ) was used to assess prenatal maternal mentalization
(Pajulo et al. 2015). It is designed for use in the 2nd and 3rd trimester. In the current
study, 8 items were selected as already being appropriate for use in an earlier phase of
pregnancy. This short version was administered to the participants at baseline. At the
beginning of the study, 18 participants also responded to this this short version of the
measure at the post-intervention time point. However, the final construct-validated 14-
item version of P-PRFQ became available during our data collection phase and was
administered to the rest of the sample (n = 51) post-intervention. Three factors were
found in the original population-based study, these were named “Opacity of mental
states”, “Reflecting on the fetus-baby”, and “Dynamic nature of mental states” (Pajulo
et al. 2015). The pregnant women responded to the items using a scale from 1 to 7 (from
“strongly disagree” to “strongly agree”). The questionnaire includes three types of items:
the optimal answer at the high end, low end or in the middle of the scale (Luyten et al.
2009). After recoding, the higher scores indicate higher mentalization; the factor and
total index scores ranging theoretically from 1 to 7. The reliability of the P-PRFQ was
Cronbach’s α = 0.70 for the early pregnancy 8-item version, and Cronbach’s α = 0.57 for
the 14-item version and for its factors; “Opacity of mental states”: Cronbach’s α = 0.71,
“Reflecting on the fetus-baby”: Cronbach’s α = 0.48, and “Dynamic nature of mental
states”: Cronbach’s α = 0.50.
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Statistical Analyses

A priori statistical power analysis was performed for sample size estimation. The power
analysis and sample size estimation were calculated with regard to the primary outcome of
the study, prenatal depressive symptoms (EPDS), and the parameter estimates for the sample
size calculation were approximated based on previous studies. The study was designed to
detect a meaningful difference of 3 points in the EPDS measure corresponding to approxi-
mately a medium effect size using Cohen’s criteria (Cohen 1988). With an alpha = .05 and
power = 0.80, the projected sample size required for this effect size was approximately N = 80
(40 + 40) for the between-group comparison with a t test.

In the descriptive background data, comparisons between the intervention and control
groups in nominal variables were done using a Chi-square test or a Fisher’s exact test, when
appropriate. Comparisons between the two groups in non-normally distributed continuous
variables were done using a Kruskal-Wallis test.

An intention-to-treat analysis method was used for analyzing the results. The participants
were included in the statistical analysis according to the group they were originally assigned,
regardless of their attendance at the intervention sessions. In the questionnaire data, sporadic
missing values were replaced by the mean index item value of each respondent, otherwise only
completed assessments were included in the analyses. As the questionnaire data were normally
distributed, a two-tailed independent sample’s t test was used to analyze the difference between
the intervention and the control group in the questionnaire scores. In addition, effect sizes
(Cohen’s d) were calculated (Cohen 1988). The reported Cohen’s d values are positive if the
mean difference was in the hypothesized direction with an interpretation of 0.2 referring to
small, 0.5 to medium and 0.8 to a large effect size (Cohen 1988). Analysis of covariance
(ANCOVA) was performed to test the difference between the groups in the change of the
questionnaire scores. Equivalence of the variances was confirmed, and significant group
differences were not found.

The Bayes factors (BF) were calculated using the function lmBF in the BayesFactor R
package (Morey et al. 2018). The null hypothesis was that the intervention has zero effect. The
prior distribution for the intervention effect (measured in standard deviations of the response
variable) under the alternative hypothesis was a Cauchy distribution with the location param-
eter x0 = 0 and the scale parameter γ = 0.5 as suggested by Quintana &Williams (Quintana and
Williams 2018). The Bayes factor (BF01) value > 1 is interpreted as evidence for the null
hypothesis, and BF01 > 3 refers to moderate evidence for the zero effect (Quintana and
Williams 2018).

Statistical analyses were done using SAS for Windows version 9.4, SPSS version 24 and R
software, and probability values below 0.05 were considered as statistically significant.

Results

Attrition

Of the 90 women included in the study, ten (11.1%) dropped out during pregnancy. The
attrition was higher in the control group (18%, 8/44) compared to the intervention group
(4%, 2/46) (p = .047). Three women in the intervention group moved away from the
hospital district during pregnancy. Differences were not found between the women who
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discontinued and those women who remained in the study regarding age, parity, marital
status, educational level, substance abuse history, length of substance abuse, psychiatric
morbidity, criminal acts, and previous children taken into custody. A flow chart regarding
attrition is presented in Fig. 1.

Concerning the intervention group, 96% (44/46) of the participants attended the ultrasound
sessions. Four percent (2/46) of the participants in the intervention group attended one session,
17% (8/46) attended two sessions, and 74% (34/46) attended all three sessions. Of those 12
women not attending all ultrasound sessions, four delivered prematurely, two withdrew from
the study and six did not attend because of logistic reasons (moving to another hospital district
or problems in scheduling by the research group). Further, 65% (30/46) of the participants in
the intervention group attended the diary meetings: 20% (9/46) of the participants in the
intervention group attended one meeting, 26.0% (12/46) attended two meetings, and 20%
(9/46) attended three meetings.

At baseline, the questionnaire response data was available for 96–98% of the women in the
intervention group and for 80% of the women in the control group. Post-intervention, the
questionnaire data was available for 89% and 64% of the participants originally included in the
groups, respectively. Only the validated 14-item version of P-PRFQ was used in the analysis at
the post-intervention time point, so the P-PRFQ data was available in 59% of the participants
in the intervention group and in 55% of the women initially allocated to the control group.

Invited n=126 

Informed consent 
and randomiza�on 

n=95 

Interven�on group 
n=47 

Withdrew consent 
during pregnancy             

n=2 

 Par�cipated in the       
interven�on group  

n=44 

Data available gwks 24: 
EPDS n=45 
STAI n=45 

MFAS n=45 
P-PRFQ n=44 

 
Data available gwks 35: 

EPDS n=41 
STAI n=41 

MFAS n=41 
P-PRFQ n=27 

 

Excluded for 
pregnancy related 

reasons                    
n=1 

Control group        
n=48  

Withdrew consent 
during pregnancy              

n=8 

Par�cipated in the 
control group        

n=36 

Data available gwks 24: 
EPDS n=35 
STAI n=35 

MFAS n=35 
P-PRFQ n=35 

 
Data available gwks 35: 

EPDS n=28 
STAI n=28 

MFAS n=28 
P-PRFQ n=24 

 

Excluded for
pregnancy related

reasons
n=4

Refused to 
par�cipate          

n=31 

Fig. 1 Attrition flow chart (gwks = gestational weeks, EPDS = Edinburgh Pre/Postnatal Depression Scale,
STAI = State-Trait Anxiety Inventory, MFAS =Maternal-fetal Attachment Scale, P-PRFQ = Prenatal Parental
Reflective Functioning Questionnaire)
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The Efficacy of the Intervention on Prenatal Attachment and Mentalization

Descriptive statistics and comparisons between the groups in maternal-fetal attachment
(MFAS) and prenatal mentalization (P-PRFQ) are presented in Table 3. Both groups scored
relatively high within the theoretical range of MFAS and P-PRFQ and the variation in the
scores was small in the whole sample at both time points. Our hypothesis concerning the
efficacy of the intervention on prenatal parental mentalization was not substantiated, as a
difference between the groups as regards the level of parental mentalization was not displayed.
The finding was inconclusive as to whether or not a difference between the groups in maternal-
fetal attachment was present post-intervention. Unexpectedly, the control group scored higher
in the MFAS subscale “Attributing characteristics to the fetus” (p = .046, BF01 = 0.67) post-
intervention.

The Efficacy of the Intervention on the Change of Prenatal Attachment
and Mentalization

In the descriptive statistics concerning the change in prenatal parenting, the change in the P-
PRFQ scores was defined using the 8 items included in both the pre- and post-intervention
versions of the measure. Similarly, the change in the MFAS scores was described using the
seven items included in both the pre- and post-intervention versions. The descriptive statistics
are presented in Table 3.

Analysis of covariance was used to determine whether there was a significant difference
between the two groups in parental mentalization or maternal-fetal attachment after controlling
for the baseline scores. Regarding parental mentalization, it should be noted that only the score
of construct-validated 14-item version of P-PRFQ was used as a dependent variable in this
analysis (n = 49). The findings were inconclusive as to whether or not a difference was present
in prenatal parental mentalization [F(1, 46) = 0.54, p = .47, BF01 = 2.85] or in maternal-fetal
attachment [F(1, 65) = 2.9, p = .09, BF01 = 1.13] after controlling for the baseline scores.

The Efficacy of the Intervention on Prenatal Depressive and Anxiety Symptoms

The effect of the intervention on prenatal depressive and anxiety symptoms is presented in
Table 4. Within the whole sample, the prevalence of prenatal depression was 20% at the first
time point and 8.7% at the second time point (EPDS sum ≥ 13). Post-intervention, we did not find
evidence for our hypotheses, as a difference between the groups as regards the level of depressive
and anxiety symptoms or the cut-off prevalence of prenatal depression was not present.

The Efficacy of the Intervention on the Change of Prenatal Depressive and Anxiety
Symptoms

Descriptive statistics regarding the change in prenatal anxiety and depressive symptoms are
presented in Table 4. The level of depressive and anxiety symptoms declined in both the groups
during pregnancy. A difference between the groups regarding the level of anxiety symptoms was
not substantiated in the analysis of covariance after controlling for the baseline score [STAI: F(1,
65) = 0.003, p = .96, BF01 = 3.93]. The finding was inconclusive as to whether or not a difference
was present in prenatal depressive symptoms after adjusting for the baseline EPDS score [EPDS:
F(1, 65) = 2.28, p = .14, BF01 = 1.54].
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Discussion

In this paper, we report the preliminary results of testing the efficacy of a new prenatal
mentalization-based ultrasound intervention for pregnant women with recent or current sub-
stance use. Unfortunately, the efficacy of the intervention on self-reported maternal prenatal
mental health, maternal-fetal attachment and parental mentalization was not substantiated with
the current sample and the research methods. The negative findings may be explained by the
small sample size, the use of only self-report measures in the outcome assessment, or
insufficient effect of the intervention on prenatal depression, anxiety, and parenting within
this very high-risk group of pregnant women. It is of significance that as the relatively high
retention rate suggests, the intervention approach was accepted well by the pregnant women
with severe substance use problems.

Contrary to the hypothesis, we were not able to demonstrate evidence for the efficacy of the
intervention on the self-reported maternal prenatal mental health, maternal-fetal attachment,
and parental mentalization with the current sample and research methods. In some of our
analyses, the results were inconclusive (BF01 values within the range of 0.33–3) and further
research should be undertaken to evaluate the efficacy of the intervention with a larger sample.
This is important, because the intervention may have a true beneficial effect on the outcomes,
but our sample size may have been too small to detect small or moderate effects.

Our results suggest that the core mechanism of the intervention, enhancement in
prenatal mentalization and attachment, was not substantiated. This finding may be
explained by the difficulties of capturing the essence of prenatal parenting with the
patient-reported outcome measures used. High-quality prenatal parenting is considered
protective in the presence of antenatal adversities (Glover and Capron 2017) but, despite
decades of research, the construct and assessment of maternal-fetal attachment is still
being debated (McNamara et al. 2019). In the present study, maternal-fetal attachment
was evaluated with one single self-report measure, which is known to capture primarily
behavioral aspects of prenatal bonding (Cranley 1981; Brandon et al. 2009). The self-
report questionnaire used to assess prenatal parental mentalization (P-PRFQ) has recently
been developed, but so far it has been validated and tested only within a low-risk sample
(Pajulo et al. 2015). The P-PRFQ measure was still in the process of development during
our data collection and, therefore, only about half of the participants responded to the
construct-validated 14-item version of P-PRFQ. Our preliminary findings suggest that
the P-PRFQ and the three subscales of the MFAS measure have low internal consistency
in the sample of pregnant women with substance use problems (Cronbach’s α < .60). For
these reasons, we may have not been able to completely capture the multidimensional
and nuanced constructs of prenatal parental mentalization and attachment. Eventually, the
intervention may have positively affected prenatal parenting, but we may not have been
able to detect all possible benefits with the methodology used.

However, there is a complex balance between costs and benefits of self-reporting. In the
present study, the self-report measures were used for feasibility reasons. First, the trial was
conducted in the real-world clinical practice of prenatal obstetric care with limited resources to
conduct extensive structural interviews or evaluation of mentalizing. Second, we did not want
to burden these pregnant women with a demanding protocol and assessments that might even
have constituted a barrier to prenatal visits. It is worth mentioning that pregnant women with
substance use disorders perceive many barriers to prenatal care and the obstacles for treatment
may also be related to practices in health care (Roberts and Pies 2011).
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Nevertheless, the lack of efficacy may result from the insufficient effect of the inter-
vention on prenatal parenting and maternal mental health within this very high-risk group.
There is a paucity of research investigating optimal mechanisms and means to alleviate
prenatal depressive and anxiety symptoms. In the present study, the participants displayed
multiple risk factors for perinatal mental disorders (Howard et al. 2014) and adversity in
the transition to parenthood (Yarcheski et al. 2009; Alhusen 2008). The majority of the
pregnancies were unintended, which is known to increase the risk for prenatal depression
(Fellenzer and Cibula 2014). The pregnant mothers were often single parents or their
partner had a substance use problem, suggesting insufficient psychosocial support and,
thus, a burden for the mother’s prenatal mental health and parenting (Howard et al. 2014;
Alhusen et al. 2012a). Unfortunately, our results are in accord with previous studies
addressing the great challenges encountered in the development, implementation, re-
search, and efficacy of psychosocial interventions for pregnant women with substance
use disorders. To our knowledge, the efficacy of psychosocial interventions on prenatal
maternal mental health or parenting has not previously been explored with an RCT design
among pregnant women with substance use problems (Howard et al. 2014; Terplan et al.
2015a; Glover and Capron 2017; Neger and Prinz 2015). Previous studies within this very
high-risk group of pregnant women have also failed to show the efficacy of psychosocial
interventions for treatment of substance use disorders on prenatal substance use, treatment
retention, or obstetrical and neonatal outcomes (Terplan et al. 2015a).

Considering the high-risk profile of the sample, the participation and retention rates
during pregnancy were rather high (Terplan et al. 2015a; Neger and Prinz 2015; Zedler
et al. 2016). This was especially true for the patients’ adherence to the ultrasound
sessions, which was very good. We speculate that the concrete and interactive visuali-
zation of the fetus with a parenting focus may have been a particularly rewarding
experience for these women and hence constitutes a meaningful encounter. One previous
review on psychological effects of fetal ultrasound has shown ultrasound examinations to
strengthen prenatal attachment and to increase the pregnant women’s enthusiasm and
positive emotions (de Jong-Pleij et al. 2013). The attendance at the diary meetings was
not as high. Reflecting experiences evoked by the diary may have been challenging for
these women who often have specific difficulties in expressing themselves verbally
(Pajulo et al. 2012) and in achieving sufficient insight (Goldstein et al. 2009) and level
of self-mentalization (Suchman et al. 2010). The relatively low attendance rate at the
diary visits may have decreased the efficacy of the intervention. It should be noted,
however, that the pregnancy diary was designed and implemented with the basic idea
that it would have a positive effect on prenatal parenting independently by inspiring the
mothers’ parental mentalization while using it at home. Precisely how much or how
regularly each of them used it, was not assessed. In the control group, those pregnant
women who discontinued did so immediately after randomization when they were
allocated to the group not receiving the intervention. Importantly, the difference in
attrition may suggest the potential of the intervention approach, especially
mentalization-based interactive ultrasound sessions, to attract these high-risk pregnant
women. However, the difference in attrition also diminishes the experimental validity of
the study. Nonetheless, the higher attrition in the control group (attrition bias) may have
had some influence on the balance of confounding factors among the study groups. We
speculate that the most disadvantaged patients may have remained in the intervention
group because of their interest in the intervention.
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On average, the participants self-reported surprisingly low levels of prenatal depressive and
anxiety symptoms considering their high-risk situation and the accumulation of severe risks for
prenatal mental disorders (Fellenzer and Cibula 2014; Lancaster et al. 2010). The prevalence
of prenatal depression was smaller at both time points compared to previous studies with
similar samples (Holbrook and Kaltenbach 2012; Ordean et al. 2013). Compared to results
from a population-based birth cohort in Finland (Tolvanen et al. 2013), the participants in the
current study only reported slightly higher levels of prenatal anxiety and depressive symptoms,
and mostly in the earlier phase of pregnancy. Considering the background of these mothers, the
levels of self-reported maternal-fetal attachment and prenatal mentalization were found to be
surprisingly high in both groups. Prenatal attachment has normally been found to strengthen
during pregnancy (Yarcheski et al. 2009). It is of note that this dynamic profile in maternal-
fetal attachment was not evident among the mothers of the present study. Instead, the rather
high self-reported level of prenatal bonding stayed about the same across pregnancy. With
respect to our findings, previous observations regarding the level of prenatal attachment among
disadvantaged women have varied (Magee et al. 2014; Massey et al. 2015; Alhusen et al.
2012b). The participants in the current study scored slightly higher in prenatal attachment than
the pregnant women in the one previous study using the MFAS measure on a sample of
women with illicit drug use (Shieh and Kravitz 2006). More unexpectedly, the high-risk
patients in the present study reported a higher level of prenatal mentalization than the
participants in the recent population-based birth cohort in the same geographical area
(Pajulo et al. 2015), which is discordant with earlier findings from studies evaluating parental
mentalization with interview methods (Pajulo et al. 2008; Pajulo et al. 2012; Suchman et al.
2010; Suchman et al. 2017).

The relatively low level of prenatal depressive and anxiety symptoms and the highly
positive prenatal parenting reported by the participants may partly be attributed to good access
to prenatal care. Indeed, high access to care has been found to improve the prenatal health of
disadvantaged or substance using pregnant women (Aizer and Currie 2014; Kotelchuck et al.
2017). Further, being part of a randomized and controlled trial may have had a favorable effect
per se (Nijjar et al. 2017). However, this finding may also be related to a social desirability bias
and other problems in self-reporting within the sample of pregnant women with substance use
problems. The patients were asked to report depressive and anxiety symptoms and evaluate
their parenting in the context of public health care which includes the known involvement of
Child Welfare Services. The pregnant women gave the questionnaires personally, although in a
closed envelope, to the hospital social worker collaborating with Child Welfare authorities.
Awareness of this combined with fear of losing custody of the child may have affected the
mothers’ way of responding, i.e. a tendency to give a more positive picture of their situation
(Roberts and Pies 2011; Terplan et al. 2015b). The overall answering pattern of the participants
may also reflect unbalanced and idealized prenatal representations, which have been observed
in high-risk parents, and among substance using pregnant women in particular (Flykt et al.
2012). Specifically, the participants’ idealizing tendency in prenatal representations should be
recognized as a risk factor for the early interaction and the relationship between the mother and
the infant (Flykt et al. 2012). Self-reporting of symptoms or quality of parenting may also be
particularly problematic in this group for other reasons. Parental mentalization (Pajulo et al.
2008; Pajulo et al. 2012; Suchman et al. 2010; Suchman et al. 2017), self-mentalization
(Suchman et al. 2010) as well as insight (Goldstein et al. 2009) have been found, on average,
to be weak among persons suffering from substance use disorders. This may be manifested as
a weaker capacity to recognize and self-report difficulties and/or mental states.
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Strengths and Limitations

The rather small sample size and the use of only self-reports in the outcome assessment
within the high-risk sample and the context of Child Welfare follow-up are significant
limitations in the present study. The control group received comprehensive treatment-
as-usual, provided by the multidisciplinary treatment team, in the obstetric tertiary unit.
The usual treatment also included psychosocial support for the mother and, in addition,
a majority of the participants were also involved in other treatment modalities that
integrate addiction and mental health treatment and support for the transition to
parenthood. In this real-world setting, the content of treatment-as-usual has been
individually tailored and diverse. Further, the intervention included two major compo-
nents, and the contribution of each of them was not explored separately, which is a
limitation.

The present study was, however, pioneer work in many aspects. The intervention included
new ideas and routes for intervening. The efficacy of the intervention was explored in a real-
world clinical practice within a public health care setting using an RCT design. The interven-
tion development and implementation was a genuine effort towards more integrated prenatal
care, and aimed to enhance collaboration between expertise from obstetrics, pediatrics,
psychiatry, addiction medicine, and infant mental health work. A novel measure was used
and tested in the assessment of prenatal parental mentalization. This is important, as attempts
to develop feasible measures for assessment of different aspects of prenatal parenting in large,
diverse or clinical samples are greatly needed.

Future Directions and Conclusions

This study emphasizes the lessons learned from conducting an RCT study among a high-risk
sample of pregnant women with recent or current substance use in a real-world setting. The
efficacy of the intervention should be evaluated with a larger sample and more objective
methods, based on video-observation and structured clinical and method interviews. Investing
more attention and structuring to enhance the mothers’ prenatal mentalization during the 4D
sessions, collecting maternal feedback and experience more systematically, and including
videotaped session in the study will be important in developing the intervention further
(Pajulo et al. 2016).

Our findings were negative or inconclusive as to whether or not prenatal maternal
mental health, attachment and parental mentalization improved in response to the inter-
vention. We consider that the intervention approach has a better potential to positively
affect prenatal parenting and maternal mental health than we were able to capture with
the methodology used. A parental mentalization focus combined with interactive 4D
ultrasound imaging offers a novel route to strengthening the reward that can be gained
from parenting in pregnancy and to potentially alleviating prenatal stress. This is
particularly important among pregnant women with substance use disorders since their
neural circuitries, which are essential in stress regulation and pleasure of caregiving, are
likely to be dysregulated by addiction (Rutherford and Mayes 2017). The rather good
retention in the study should be positively acknowledged. The interest and acceptance
shown by these high-risk pregnant women is an encouragement to the further develop-
ment of the intervention.
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