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Abstract

The effectiveness of Promoting First Relationships® (PFR), a 10-week home visiting program
with video feedback, was tested in a randomized controlled trial involving 252 mothers and
their 8- to 12-week-old infants. Mothers were eligible if they initiated treatment after mental
health screening (depression, anxiety, post-traumatic stress disorder/PTSD) at a community or
public health primary care center in pregnancy. At baseline, 51% had mild to severe depression

symptoms, 54% had mild to severe anxiety, and 35% had PTSD. Their ages ranged from 18 to 42
years. Mothers were 66% White, 18% Black, and 16% other races. Forty-seven percent identified
as Hispanic, and 33% preferred to read and speak in Spanish. The median family annual income
was less than $20,000. The PFR program or receipt of a resource packet (control condition)
followed the baseline assessment and randomization; we assessed outcomes when infants were age
6 and 12 months. Compared to mothers in the control condition, mothers in the PFR condition had
significantly (ps < .05) higher observed sensitivity scores at both follow-up time points (= .25,
d=.26), improved understanding of infant-toddler social-emotional needs at both time points (d'=
.21, d=.45), and reported less infant externalizing behavior at age 12 months (&= .28). This study
is the fourth completed RCT of the PFR program, all involving populations experiencing adversity.
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Pregnancy is a time of heightened risk for depression and anxiety (Biaggi et al., 2016),
conditions that are frequently comorbid (Falah-Hassani et al., 2017; Kessler et al., 2003).
Anxiety and depression in pregnancy predict postnatal depression and anxiety (Beck, 1996;
Leigh & Milgrom, 2008), which are consistently associated with less sensitive caregiving
(Binda et al., 2019; lerardi et al., 2019; Parfitt et al., 2013; Stein et al., 2014; Warnock et
al., 2016 ) and more impaired infant regulatory capacity, negative affectivity, and later child
psychopathology (Glover, 2014; Goodman, 2020; Goodman & Halperin, 2020; Goodman
etal., 2018; Hayes et al., 2013; O’Donnell et al., 2014, Rogers et al., 2020; Prenoveau et
al., 2017; Stein et al., 2014). Maternal antenatal depression, anxiety, and stress influence
infant neurodevelopment in ways that may make offspring especially susceptible to ongoing
postnatal influences such as caregiving quality (O’Donnell & Meaney, 2017), reflecting

the bidirectional or cyclic nature of maternal behavior and offspring well-being. Infants

of mothers with former depression/anxiety may be challenging to care for because they
exhibit higher levels of difficulty, including negative emotional expressiveness, few positive
facial expressions, poor self-soothing, and sustained social withdrawal (Cohn, et al., 1986;
Field, et al., 2009; Mantymaa, et al., 2008; Thomas et al., 2017; van der Wal, et al., 2007,
Warnock et al., 2016). A recent meta-analysis reported that parenting quality is a mediator of
associations between mothers’ depression and child outcomes (Goodman et al., 2020).

Antenatal depression is prevalent, affecting about 21% of pregnant women worldwide.
Prevalence has increased in the past decade and is even more common in low- and
lower-middle income countries (Yin et al., 2021). Poverty, young maternal age, lack of
social support, low education (Goyal, et al., 2010; Wang, et al., 2011), lack of partner
support, history of abuse or domestic violence, adverse life events, high perceived stress
(Biaggi et al., 2016), unplanned pregnancy, experience with violence (Yin et al., 2021), and
childhood emotional trauma (Ammerman et al., 2011) are all risk factors for depression and
anxiety in pregnancy. Post-traumatic stress symptoms are frequently comorbid with perinatal
depression and anxiety (Beck, 1996; Beck, et al., 2011; Geller & Stasko, 2017; Yildiz et
al., 2017). Women who experienced trauma in childhood are particularly vulnerable to this
comorbidity (Kaplan & Klinetob, 2000; Muzik et al., 2013; Widom, et al., 2007), which

is difficult to treat (Grote & Frank, 2003; Kaplan & Klinetob, 2000), associated with more
severe and enduring symptoms (Lippard & Nemeroff, 2020), and especially detrimental to
parenting (Seng et al., 2013).

The American College of Obstetricians and Gynecologists recommends that medical
providers conduct a depression and anxiety screening at least once during the perinatal
period. Providers should offer medical therapy and/or refer patients to behavioral health
resources when indicated (ACOG, 2018). However, OB/Gyn settings do not systematically
provide interventions to promote mental health (Bayrampour et al., 2018; Bhat et al.,
2017; Tourtelot et al., 2020). Psychosocial, psychological, and antidepressant medications
effectively treat perinatal depression (Dennis & Dowswell, 2013; Stuart-Parrigon & Stuart,
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2014; Yasuma et al., 2020). However, the type of treatment women with perinatal depression
receive, particularly those with low income, varies greatly, and disparities exist in access to
care (Geier et al., 2015; Kozhimannil et al., 2011). In a review of interventions in outpatient
perinatal care settings (Byatt et al., 2015), 70.5% of included studies reported that their
approach to positive perinatal depression screens was referral out to mental health services.
However, referral alone is usually insufficient for pregnant and postpartum women to receive
mental health services. Smith et al. (2009) prospectively studied a cohort of pregnant and
postpartum women screened for psychiatric distress in a publicly funded clinic and referred
for mental health treatment. Only 38.1% of referred women had at least one mental health
appointment, and only 6% received sustained treatment. However, if mental health and
obstetric care were co-located onsite, the odds of receiving treatment were four times higher.

The current study sought to leverage co-located obstetric and mental health services to
support parenting in new mothers with low income. Publicly funded healthcare for pregnant
and postpartum women in the greater Seattle, Washington area, where we conducted the
study, is primarily offered through community health centers and the public health system.
Pregnant women who are positive on mental health screening may receive pharmacotherapy
through their health care provider, referral to mental health providers, case management and
support through Maternity Support Services (MSS), and/or collaborative care through the
Mental Health Integration Program (MHIP). MSS providers are public health social workers,
nurses, and nutritionists who offer health education and counseling to promote healthy
pregnancies and positive birth and parenting outcomes. MHIP uses a collaborative care
approach for mental health within the health care clinics. The co-located care team includes
the primary care provider, mental health coordinator, and caseload manager. Psychiatric case
review and consultation are also available.

Treating Maternal Mood or Parenting Alone does not Prevent Adverse Infant
Outcomes

The necessity of parenting support as an adjuvant to treatment for perinatal depression and
anxiety is based on findings that show mothers continue to exhibit a reduced capacity to
acknowledge and sensitively respond to child cues even after depression improves (Forman
et al., 2007; Seifer, et al., 2001); treating mothers’ mood alone is not sufficient to override
the mechanisms of parenting risk involving early emotional trauma (Lyons-Ruth, et al.,
2002; Seng et al., 2013). However, interventions designed to improve mothers’ antenatal
mood do show small, significant positive effects on offspring functioning, with stronger
effects for younger children (Goodman et al., 2018). These results suggest that treating
mood in pregnancy may interrupt some of the in-utero transmission that contributes to the
impact of mothers’ negative mood on offspring. For women dealing with current adversities
and past trauma, treatment of negative mood in pregnancy followed by the provision of
parenting support after birth might further promote positive development in their offspring
by improving maternal sensitivity and the mother-infant relationship. However, as babies
do not (yet) exhibit problem behavior, many clinicians who work with adults do not see
the need to refer new mothers with depression, anxiety, and PTSD to a home visiting or
group-based mother-baby program (van Doesum, et al., 2008).
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Innovative Strategies to Address Both Perinatal Mental Health and
Parenting

Researchers have concluded, and policymakers agree, that healthy development in offspring
of new mothers with depression and anxiety requires both mental health treatment and
parenting support (Forman et al., 2007; Goodman & Garber, 2017; National Research
Council and Institute of Medicine, 2009; O’Connor et al., 2019; van Doesum, et al., 2008).
Although technology has allowed for a variety of non-contact approaches for parent training
(Feil et al., 2008), our focus is on home visiting, a common source of public health funding
for families in the perinatal period and first years of life (HomVEE, 2020).

Few home visiting models address both perinatal mental health and parenting beyond
referring out for mental health treatment. Still, barriers often result in women receiving little
or no mental health care (Smith et al., 2009). More women might be helped by incorporating
an evidence-based mental health treatment into existing home visiting approaches. For
example, Ammerman et al. (2010) conducted a randomized controlled trial of participants
experiencing depression of a home visiting model (Nurse Family Partnership or Healthy
Families America) and randomized to also receive cognitive behavior therapy (CBT) in a
16 session In-Home CBT module, delivered by a master’s level social worker. The home
visiting component was provided as usual by a nurse or paraprofessional, depending on

the model. In-Home CBT did not result in changes to parenting stress, nurturing parenting,
or child adjustment (Ammerman et al., 2015), but did show improvement in depressive
symptoms and functioning (Ammerman et al., 2013).

In another example, Beeber et al. (2013) conducted an RCT among mothers with

low income enrolled in Early Head Start (EHS) who screened for clinical levels of
depressive symptoms. The intervention group received 10 weekly modules of Interpersonal
Psychotherapy (IPT) plus individualized parenting enhancement modules that helped
mothers apply IPT strategies to override depressive symptoms that interfered with sensitive
parenting, delivered by advanced psychiatric nurse practitioners. The comparison group
received 10 weekly modules of attention control provided by a registered nurse. Both groups
continued to receive EHS programming. One month after the intervention, both groups
showed reductions in depression, with no mean treatment group differences. Only the IPT
group, however, showed improvements in parenting rated from videotaped observations. The
converse of the models above, which added a mental health component to a home visiting
model, is to augment antenatal mental health treatment with a home visiting program. The
current RCT leveraged existing infrastructure in mental health treatment to support a specific
population of mothers at risk for negative parenting outcomes.

Home visiting programs are diverse. A broad array of program elements is possible.
Gubbels et al. (2021) conducted a meta-analysis on 35 individual home visiting components’
effectiveness to prevent child maltreatment. Programs using video feedback, in which the
provider filmed a short parent-child interaction and then watched it with the parent to
promote understanding of the child’s cues and needs, versus those programs that did not,
yielded larger effect sizes d= .39 vs. d=.12. However, video feedback was uncommon in
these home visiting programs. Of the 65 study samples (V= 48,761) in the meta-analysis,
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only five used video feedback. O’Hara et al., 2019, conducted a meta-analysis of 20 home
visiting RCTs or quasi-RCTs that compared video-feedback versus no treatment, an inactive
treatment, or treatment as usual, on parenting sensitivity (1757 dyads). Video-feedback had
a moderate effect on parental sensitivity, with a standardized mean difference of .35. These
results are congruent with earlier meta-analyses. Bakermans-Kranenburg et al. (2003) found
that interventions with video feedback were more effective in promoting sensitivity than
interventions without the method, Cohen’s d= .44 vs. d=.31. Fukkink (2008) found similar
positive results on parenting sensitivity, Hedge’s g = .47. Both meta-analyses also found that
programs that were shorter in duration (< 3 months) or had fewer sessions (< 16) overall
were more effective in improving parenting sensitivity than more intensive programs.

The effectiveness of video feedback in brief home visiting programs underlies the current
study’s design, which examined the additive benefit of Promoting First Relationships®
(PFR; Kelly et al., 2008) for postpartum women who began mental health treatment in

the clinic where they received prenatal care. PFR is a brief home visiting model that uses
video feedback, a relatively underutilized home visiting program component (Gubbels et al.,
2021).

Promoting First Relationships® Home Visiting Intervention

Promoting First Relationships (PFR) Home Visiting is a brief 10- week model previously
tested in two RCTs in child welfare. PFR was evaluated with 1-to-2-year-old children

in foster care (Spieker et al., 2012) and families under investigation for maltreatment by
Child Protective Services (Oxford, Spieker, et al., 2016). In both trials, PFR increased
caregiver sensitivity and understanding of infant and toddler socioemotional development
and meaning of child distress, reduced child problem behavior, and improved caregiver-child
relationships. It also increased parenting quality in a subsample of reunified birth families
(Oxford, Marcenko et al., 2016). PFR was related to the normalization of stress response
systems (e.g., stimulated cortisol, vagal regulation) (Hastings et al., 2019; Nelson & Spieker,
2013) as well as to parent-reported reductions in child sleep problems, partially mediated

by reductions in observed child separation distress (Oxford et al., 2013) or by buffering

the effects of adversity (Hash et al., 2019). In both RCTs, the PFR group had real-world
improvements in child welfare outcomes—including fewer foster care placement changes
(Spieker et al., 2014) and fewer foster care placements (6% vs. 13%) (Oxford, Spieker et
al., 2016). A benefit-cost analysis of this reduction found that PFR had a benefit from $1

to $32,072 per dollar spent on the intervention, depending on assumptions about the extent
of benefit to the child and society of preventing an out-of-home placement (Kuklinski et al.,
2020).

PFR has been culturally adapted and tested in a small sample (/= 34) within an
American Indian community (Booth-LaForce et al., 2020). PFR significantly improved
caregivers’ sensitivity and responsiveness, and caregivers’ reports of their knowledge

of child development. Child outcomes, while strong, were not statistically significant
(reduction of externalizing behavior, Cohen’s d= 1.18; internalizing behavior Cohen’s ¢
=.29; and improvement in child competence Cohen’s d=.29).
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The present study is the first to deliver PFR in a language other than English, provide PFR
to a sample of women with low income who received an antenatal mental health referral, and
initiate PFR with mothers of 2-to-3-month-old infants.

Purpose of the Present Study

The present study uniquely addressed the needs of women with perinatal mood distress and
its pervasive effects on child development, recognizing that only treating negative mood or
only focusing on parenting will be ineffective in improving child outcomes. The literature
points to combining mental health and parenting interventions to meet both the caregiver
and child’s needs (Goodman & Garber, 2017). This randomized controlled trial leveraged
existing county-wide public health initiatives providing mental health treatment to pregnant
women with low income at the community health centers where they received prenatal care.
The purpose was to test Promoting First Relationships® (PFR), implemented between infant
age 3 and 6 months, as an adjuvant to mental health services begun during pregnancy for

a sample of Spanish- and English-speaking mothers with low income. The primary aim

was to improve parenting sensitivity, maternal confidence, and knowledge of infant and
toddler development relative to the control group that only received a resource packet and
usual care. Both groups received MHIP or MSS mental health services during pregnancy.
The secondary aim was to decrease observed infant difficult behaviors at 6 and 12 months
and mothers’ reports of externalizing and internalizing behaviors and dysregulation at 12
months, relative to the control group.

Method

Participants

The Moms and Babies Program/Programa para Mamds y Bebés (MBP) research procedures
were reviewed and approved by the University of Washington Institutional Review Board
(study ID 00010114). Between November 2015 and June 2019, 252 mothers with their
infants living in King County, Washington were enrolled in the study. The flow of
participant recruitment, assignment, and completion of assessments is shown in Figure 1.
Information on demographic and other baseline characteristics, including mental health
concerns (PHQ-9 depression and GAD-7 anxiety, Spitzer et al., 1999; PCL-C-SF post-
traumatic stress disorder, Lang & Stein, 2005) is shown by condition in Table 1.

Eligibility and recruitment.—Participants were eligible if they had received mental
health treatment during pregnancy at one of the participating health centers, were conversant
in English or Spanish, had an infant under three months of age, had access to a telephone,
were planning to remain in the study area until the child’s first birthday, and had not already
received PFR. All aspects of the study, including the intervention and research visits, were
offered in English and Spanish.

Study recruitment was conducted in collaboration with the Mental Health Integration
Program (MHIP) and Maternity Support Services (MSS) of Public Health Seattle and
King County, Washington. MHIP is based on a public health approach that uses a
collaborative care model to treat behavioral health problems like depression, anxiety, and
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trauma symptoms through primary care clinics in low-resourced settings (Huang et al.,
2012; Uniitzer & Park, 2012). Public Health in Seattle/King County (PHSKC) targets
pregnant and parenting women for collaborative care through the MHIP Moms program.
Five community health clinics offering MHIP agreed to assist in study recruitment. In
addition to MHIP Moms, PHSKC offers MSS, provided by public health social workers,
nurses, and nutritionists who deliver case management plus referral to community mental
health services from pregnancy through two months postpartum. Mothers were recruited for
the study through both mechanisms.

Usual care services for parenting support and mental health being received at the time

of enrollment and throughout participation in the study consisted primarily of home

visiting, mental health counseling, and medication for mental health needs (see supplemental
materials Table S1).

Eligible mothers were identified via the Mental Health Integrated Tracking System
(MHITS), the database for MHIP managed by PHSKC, or the PHSKC MSS database.
Each MHIP community health center ‘owned’ the list of its patients and agreed for the
county public health department to generate a monthly list of potentially eligible pregnant
women receiving mental health services. The monthly list contained their patients who were
pregnant or had an infant less than three months of age. MHIP care managers and MSS
social workers talked with women on the list by phone or at a clinic visit, briefly outlining
the study. If the mother was interested in learning more about the study, the care manager
or social worker connected her to the study recruitment coordinator either immediately or
through a follow-up phone call. The study recruitment coordinator conducted additional
screening and answered any questions the mother had. If the mother was eligible and
interested, the study research visitor scheduled and completed the first research visit when
the baby was between 6 and 12 weeks old. Written informed consent was obtained in the
mothers’ homes at the first research visit.

The project director initiated the randomization after the first research visit. Mother-infant
dyads were stratified into two groups based on mother’s preferred language, and then
dyads were randomized within strata into the PFR intervention or control condition.
Randomization was computer-generated, using an algorithm based on the minimization
method described by Pocock (1983). The algorithm conditioned probability for assignment
on prior allocations to generate roughly balanced numbers in the intervention and control
condition while avoiding entirely predetermined assignments anticipated by research staff.
Sample attrition was very low. Staff conducted follow-up research visits when infants
were 6 and 12 months old. At both follow-up time points, over 94% of families in both
conditions completed the assessments. Overall, 95.2% completed all three research visits,
2.0% completed only the first visit, 1.6% completed the first and second visits, and 1.2%
completed the first and third visits. Comparing the 240 cases with complete data with the
12 cases that missed one or both follow-up time points, attrition did not differ significantly
by condition, nor did tests of condition-by-baseline characteristics reveal any evidence of
differential attrition by condition with respect to language, race/ethnicity, age of mother,
baseline mental health measures, or any of the primary outcome measures. Mothers with
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incomplete data were more likely to be separated, divorced or widowed, had lower incomes,
and had more children at baseline.

Promoting First Relationship® (PFR) Intervention

The manualized PFR intervention was delivered by seven female master’s-prepared mental
health professionals. Six were employees of a community agency, and one was employed
by the University of Washington. Four primary providers, who were all employed by the
community agency, worked with 93% of the study families, and three fill-in providers
administered the intervention to the remaining 7%. Three providers were fluent in Spanish,
and all were fluent in English. The providers completed PFR training and were certified
before meeting with study families. Throughout the study, fidelity was monitored by a PFR
master trainer. The providers were required to submit videotapes of themselves working
with the families during the sixth session for each family on their caseload, which the
master trainer reviewed to rate the quality of delivery. If a provider did not meet fidelity
(i.e., received a rating of less than 4 on a 5-point scale), she received additional one-on-one
mentoring from the master trainer until her fidelity to PFR was reestablished. Providers
were not assigned additional families to work with until they reestablished fidelity. Of 98
fidelity videotapes that were coded, 6% did not meet fidelity. Fidelity videotapes were not
received for 29 families, either because they did not have six sessions of PFR (7= 16) or
because the baby was asleep or there were technical issues or other circumstances preventing
videotaping (n = 13). The PFR training model includes weekly reflective practice group
sessions, facilitated by a PFR consultant, to support providers in their work with vulnerable
families.

The majority of the 127 mothers randomized to PFR received a full dose of the intervention:
82% received 9-10 weekly sessions, 9% had 5-8 sessions, 8% had 1-4 sessions, and 2%
did not start the intervention. The sessions typically ranged from 60 to 75 minutes and took
place in the families’ homes. The providers delivered activities and instructional content

as prescribed in the PFR manual; however, the pace of delivery of these components was
tailored to individual mothers, and some sessions were adapted for very young infants.

A key component of PFR is videotaped caregiver-child interaction, completed during five
sessions and serving as the focus of reflective video feedback during alternating weeks. The
tapes were viewed together by the mother and intervention provider, who guided discussion
focusing on parenting strengths and interpretation of her baby’s cues.

Control Condition

The 125 mothers randomized to the control condition were mailed a resource packet
containing a listing of a variety of local resources, child development handouts, and
parenting handouts. Packets were provided in the mother’s desired language. The materials
did not overlap with the content of PFR. To help minimize attrition, mothers in the control
condition also received two check-in phone calls before the second research visit to see if
their contact information had changed and to answer any questions about the study.
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Measures and Procedures

Infants and their mothers were assessed at home in three 90-minute research visits: at
baseline (infant age 6-12 weeks), and when the babies were 6 months and 12 months

old. The intervention was completed between the baseline and 6-month research visits.
Assessments were conducted by three bilingual study research visitors who had bachelor’s
or master’s degrees, who were blinded to intervention assignment, and whose offices were
not near the intervention staff. One primary research visitor completed 96% of the research
visits. The time from baseline to the 6-month research visit averaged 4.4 months, and the
time from the 6-month to 12-month research visit averaged 6.0 months. Time between visits
did not differ by intervention group. The research visits included standardized interview
questions and videotaped mother-infant activities. The consent form and all study measures
were read to the participants to ensure understanding and minimize missing data. All
measures have been used with mothers from different cultural backgrounds, including Latina
mothers, in other studies. Research visits were conducted by telephone if the family moved
outside of the study area after the first research visit (15 research visits), and also for the
final five families completing the 12-month research visit due to stay-at-home requirements
caused by the COVID-19 pandemic in 2020. Research visits were conducted in-person and
in-home for 98% of the assessments. Study participants received $50 in cash or gift card
after each research visit to compensate for their time.

The study’s protocol is registered at ClinicalTrials.gov Protocol Registration and Results
System (NCT02724774).

Primary Caregiver Outcomes—Parenting sensitivity was an observational measure
collected at each research visit using the Nursing Child Assessment Teaching Scale
(NCATS; Barnard, 1994). Mothers were presented with a list of activities and instructed

to select the first activity that their infant could not yet do (e.g., hold onto a rattle, transfer
an object from one hand to another, play pat-a-cake), to attempt to teach their infant. A
standard set of manipulatives were provided for the activities. Teaching interactions were
videotaped. A single bilingual and bicultural coder, blind to intervention condition, was
trained to reliability by a certified NCATS instructor and passed biannual reliability checks
with a minimum of 85% inter-rater agreement with a master trainer. Videotaped interactions
were scored on 50 caregiver items measuring sensitivity to cues, response to distress, and
fostering of social, emotional, cognitive growth, and continency between mother and infant.
The NCATS manual reports, in a sample of 2,100 mothers, the average mean for parenting
sensitivity was 41.73 (standard deviation of 6.45), Cronbach’s a =.87 (Barnard, 1994). Items
were scored yes (1) or no (0) and summed for a total sensitivity score. Sensitivity scores can
range from 0 to 50, with higher scores indicating greater sensitivity. Cronbach’s a in the
study sample ranged from .66 to .72 across the three time points.

The Infant CARE-Index (ICl, Crittenden,1979-2010) assesses parent-infant interaction
during play, and was included at each research visit. The ICI yields scores for a parent-infant
scale (dyadic synchrony), three parent scales (, sensitivity, control, unresponsiveness) and
four infant scales (cooperation, compulsivity, difficultness, passivity). The mother was asked
to play with her child as she usually would, and the interaction was filmed for 3-5 minutes.
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If mothers wanted to use toys, they were offered toys that they could use, or they could
choose their own toys. The videos were scored by 16 coders from 12 different countries
who spoke English as well as other languages, and had been previously certified to code the
ICI for research purposes. To be certified for research, coders rated videos from a collection
of videos gathered in multiple countries and that represented the full range of potential
scores on the ICI constructs. Coders had to meet a standard for inter-rater reliability of

= .80 on the measure of dyadic synchrony and an average of = .70 across all scales. The
coders’ work was overseen by the author of the coding scheme (Crittenden). To address the
study’s primary hypotheses regarding caregiver outcomes, the rating for dyadic synchrony
in play was used in the current study. Dyadic synchrony is any mutual pattern of behavior
that enables the infant to explore the activity with interest and spontaneity and without
inhibiting or exaggerating negative affect. Dyadic synchrony scores of 11-14 are sensitive,
with mutual delight or a smooth, pleasing interaction. Scores between 7 and 10 are adequate,
with satisfactory play but noticeable periods of desynchrony. Scores between 5 and 6

reflect clear, unresolved problems and limited playfulness, but no evidence of hostility or
unresponsiveness. Scores between 0 and 4 reflect high risk, with a clear lack of empathy,
insufficient or unsuccessful attempt to respond to the infant, or total failure to perceive or
attempt to soothe the infant, and no play. As a further check of reliability, over the course of
coding approximately 20% of the videos were randomly selected to be coded by a reliability
coder. Inter-rater correlations for dyadic synchrony between pairs of coders averaged 7= .67.

Understanding of infant and toddler behavior was measured by the Raising a Baby Scale
(RAB; Kelly, Korfmacher, & Buehlman, 2008). The RAB is a measure of caregiver
knowledge of infant and toddler social-emotional needs and developmentally appropriate
expectations. Evidence of construct validity has been demonstrated in other studies of PFR,
and has shown treatment effects among parents with an open child protective services
investigation of child maltreatment (Oxford, Spieker et al., 2016), and with caregivers of
toddlers who had recently had a court ordered placement change (Spieker et al., 2012). At
each research visit, mothers rated the 16 RAB items on a 4-point scale (strongly agree to
strongly disagreg). Cronbach’s as ranged from .68 to .71 across the three time points. The
scale was summed, and scores could range from 16 to 64 with higher scores indicating
greater parental knowledge.

Maternal confidence, the perceptions mothers have of their ability to care for and
understand their infants, was measured at each research visit using the Maternal Confidence
Questionnaire (MCQ;, Zahr, 1991). Mothers rated 14 items on a 5-point scale (reverto
always, Cronbach’s as ranged from .66 to .76 across the three time points). Maternal
confidence is reflected by the mean of the scale, with higher scores indicating greater
confidence. A review of research with the MCQ supports the reliability and validity

of the scale (Badr, 2005). The MCQ has been used in over 20 studies and translated

into nine languages, including Spanish. It has shown acceptable internal consistency and
reliability; and convergent, predictive, and discriminant validity (Badr, 2005; Crncec et al.,
2010). In a dyadic intervention with depressed mothers, only improvements in maternal
confidence were associated with improvements in observed mother-infant interaction (Paris
etal., 2011). For those samples with many risk factors, higher confidence/self-efficacy is
associated with observed parenting competence (Jones & Prinz, 2005).
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Secondary Infant Outcomes—The Infant CARE-Index (ICI, described above) also
yields scores for the infant’s contribution to the interaction. We included /nfant difficultness
in our analysis. Scores could range from 0 to 14. Higher scores reflect more infant difficult
behaviors, such as crying and fussing, turning away, negative facial expressions, avoidance
of eye contact, high arousal, and lack of engagement in a developmentally satisfying shared
activity. Inter-rater correlations for difficultness on the 20% of videos selected for coding by
an additional coder averaged r=.49.

At the final research visit, when infants were 12 months old, infant externalizing behavior,
internalizing behavior, and dysregulation were measured with mother’s report on the /nfant
Toddler Social Emotional Assessment (ITSEA; Carter & Briggs-Gowan, 2006). The ITSEA
was not included at the baseline or 6-month research visits because it is not valid for
children younger than 12 months. Research has supported the reliability and validity of

the measure, and high correlations with other measures of child behavior problems have
been reported (Carter & Biggs-Gowan, 2006). The ITSEA has been standardized and
normed on a nationally representative sample that was stratified to match the 2002 United
States Census. Mothers rated their infant on an extensive list of behaviors from 0 (not true/
rarely) to 2 (very true/often). T-scores were calculated for externalizing, internalizing, and
dysregulation domains. In the study sample, alpha reliabilities for the domains were a =.81
for externalizing, a = .68 for internalizing, and a =80 for dysregulation.

All analyses were conducted as intention-to-treat, analyzing all 252 cases as randomly
assigned to the PFR and control group (CG). Multiple linear regression was used to
examine the treatment effect of PFR (0 = CG, 1 = PFR) on study outcomes including

the primary caregiver outcomes (parenting sensitivity, dyadic synchrony, understanding of
infant and toddler behavior, and maternal confidence) and the secondary infant outcomes
(infant difficultness, internalizing behavior, externalizing behavior, and dysregulation).
Covariates included preferred language (0 = English, 1 = Spanish) and the baseline measure
(unavailable for the ITSEA scales). Covariates were decided upon prior to analyzing
outcome data in order to align with stratification in the randomization design (Moher et al.,
2021) and obtain precise and unbiased estimates of the intervention effect (Van Breukelen,
2006). Adjusting for the baseline measure, which was expected to be the strongest correlate
of outcomes, increases the precisions of intervention effect estimates. Standardized effect
sizes () were calculated based on the unstandardized effect coefficient for PFR divided by
the pooled standard deviation of the measure at baseline (if available) or at the follow-up
time point (when the baseline measure was not available). The sign of the standardized
effect was coded so that a positive dwould reflect a desired positive effect of PFR on

the given outcome (e.g., a positive dwould reflect higher parent sensitivity or reduced
externalizing behavior associated with PFR). We interpret @5 as small (0.20), medium (0.50),
and large (0.80; Cohen, 1988).

Regression analyses were conducted in Mplus Version 7.31 (Muthén & Muthén, 1998—
2015). Covariate missingness was modeled to allow for inclusion of all 252 cases in all
regression models, including cases with partially missing data (Muthén, et al., 2016; Muthén
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& Muthén, 1998-2015). Maximum likelihood parameter estimates with conventional
standard errors were obtained using the default maximum likelihood estimator (Muthén

& Muthén, 1998-2015), which provides unbiased estimates assuming data are missing at
random after adjusting for model covariates (Graham, 2012). There was a small amount of
missing data at baseline (< 2% on any given measure). Missing data were also minimal
among dyads completing the follow-up assessments (< 8% on any given measure at any
given time point). Descriptive statistics were examined in IBM SPSS Version 19 (IBM
Corp., 2010).

At baseline (see Table 1), mothers averaged 28.8 (PFR) and 27.4 (CG) years of age, and
their child averaged 1.8 (PFR) and 1.9 (CG) months old. Slightly more than half of the
participants reported they were never married, 51% (PFR), and 57% (CG), and the majority
of participants identified as White, 66% (PFR) and 65% (CG); 49% of mothers in the PFR
group and 46% of mothers in the CG reported Hispanic/Latinx ethnicity. Approximately
half of the participants in both groups reported no current depressive symptoms, 50% (PFR)
and 48% (CG), nor anxiety symptoms 47% (PFR) and 46% (CG). A larger proportion of
participants reported no significant level of PTSD symptoms, 67% (PFR) and 64% (CG).
Table 2 shows means and standard deviations of caregiver and infant outcomes across each
time point by treatment condition.

Table 3 shows the multiple linear regression models’ results examining the treatment
effects of PFR, controlling for preferred language, and baseline measure (when available).
There was a positive and significant effect of PFR on observed parenting sensitivity.

The effect sizes were small at both time points (a6 = 0.25 and 0.26 at age 6 and 12

months, respectively). There was also a positive and significant effect of PFR on maternal
understanding of infant and toddler behavior. The effect size was small at age 6 months
(d=0.21) and small-to-medium at age 12 months (¢ = 0.45). Infants in the PFR group

also scored lower on mother-reported externalizing behavior at age 12 months, with a small
effect size (d=0.28). The PFR and control groups did not significantly differ on follow-up
measures of dyadic synchrony, maternal confidence, infant difficultness, infant internalizing
behavior, or infant dysregulation. However, the direction of the beta coefficients favored the
PFR group for all but one outcome (infant difficultness at age 6 months).

Discussion

PFR is a brief home visiting program that uses video feedback of parent-child interactions
to help parents read their infant’s cues for more effective and sensitive responding. This
RCT shows that PFR improved mothers’ observed sensitive caregiving and knowledge of
infant and toddler development, as well as reduced mothers’ reports of infants” externalizing
behavior at 12 months of age. Caregivers were mothers with low-income who initiated
treatment for an antenatal mental health concern, primarily depression, anxiety, and/or
PTSD.
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Although the mental health treatment they received in MHIP or MSS ameliorated symptoms
for some women, many of these new mothers were still experiencing high rates of
psychological distress. In the postpartum period, 52% of the mothers in the sample had

a PHQ-9 score indicating mild to severe depression (scores of 5 to 27), compared to 27%

in a representative sample of US women (Shim et al., 2011). Similarly, 54% of the mothers
in this sample experienced mild-to-severe anxiety, as determined by a GAD score between
5 and 21, compared to a recent report from the National Center for Health Statistics in
which 19% of women experienced mild-to-severe anxiety symptoms in the past two weeks
(Terlizzi & Villarroel, 2020). Finally, 36% of the mothers in this sample likely had PTSD,
compared to 8% reported in a prospective study of 2,654 pregnant women (Yonkers et al.,
2014). Our sample is unique in that all mothers had received at least a minimal level of
support services for stress and mental health during pregnancy, which makes it difficult to
compare with other studies of national samples, or even low-income samples not receiving
services. One large multi-state study of 75,234 postpartum women, using the common
depression cut point score of 10 on the PHQ-9, found a depression prevalence rate of
19.8% among women receiving WIC services (Pooler et al., 2013). In our sample, similar
in that 93% of the mothers were receiving WIC, the depression prevalence rate (PHQ-9
score = 10) was comparable at 19.5%. A clinical trial for perinatal depression treatment
with a sample of women who were clinically depressed and receiving public health services
reported post-birth rate of anxiety of 20% (Grote et al., 2015), which compares closely with
our sample at 25.4%. These types of psychological distress can impair a mother’s ability to
care for her infant without additional support.

This study’s findings are important because treating maternal mood disorders alone does not
necessarily translate to improved child outcomes (Forman et al., 2007). Instead, parenting
quality mediates maternal depression on child developmental outcomes (Goodman et al.,
2020). Thus, it is critical to identify intervention practices that enhance maternal caregiving
in the context of mental health challenges. PFR is a brief home visiting program that

can be delivered in the context of ongoing community mental health treatment for new
mothers, yielding positive outcomes on parenting and child behavior. PFR has improved
parenting in various contexts and samples (Spieker et al., 2012; Oxford, Spieker, et al., 2016;
Booth-LaForce et al., 2020). The current work is the first study to show PFR’s effectiveness
for Spanish- or English-speaking women with low income and their newborn infants.

It is worth noting that the intervention effect on bot# parent and child outcomes was
significant at 6-months post-intervention, with effect sizes ranging from .26 to .45.
Considering these results from a relationship-based attachment perspective, increasing
caregiver sensitivity and reducing child externalizing behavior may have long-term
reciprocal effects, promoting relationship satisfaction between mother and child and
promoting a positive developmental cascade. A developmental cascade is a process by which
cumulative interactions/transactions of one type or another (positive or negative) will “flow”
across other domains, levels of functioning, or systems/generations (Masten & Cicchetti,
2010). In this case, reduced externalizing behavior and increased parenting sensitivity

could foreshadow a more positive, rewarding relationship that could impact the child’s
relationship with other caregivers or in different contexts, such as childcare. Our earlier work
suggests a positive developmental cascade for child welfare and other child outcomes that
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reached beyond the six-month follow-up (Oxford, Spieker et al., 2016; Pasalich et al., 2016;
Spieker et al., 2014) rather than the effects fading out over time which is common among
interventions in early childhood (Bailey et al., 2017).

While the primary findings from this study were as predicted, some hypotheses were not
supported. Mother-reported infant internalizing behavior and dysregulation on the ITSEA,
and observed dyadic synchrony and infant difficultness in the ICI were nonsignificant.
Differences in dyadic synchrony and infant difficultness, though nonsignificant, were
generally in the expected direction with small effect sizes at child age 12 months (.19 and
.16, respectively). PFR is a strengths- and relationship-based program that seeks explicitly to
increase caregiver confidence by using positive and instructive feedback given during video
feedback observation sessions. Thus, it was unexpected that PFR did not increase mothers’
reports of caregiving confidence. The maternal confidence scores were very high for both
groups (averaging over 4 on the 5-point scale). Possibly the scale was subject to social
desirability; mothers may not want to admit that they do not understand or know how to take
care of their baby, or do not feel satisfied being a parent. The other maternal report measures
of their infants’ behaviors and knowledge of infant/toddler development may be less likely
to be influenced by social desirability.

PFR is not a mental health treatment, and we had no hypothesis that PFR would improve
mothers’ negative mood. However, we explored this possibility with post hoc analyses of
mothers’ 6- and 12-month PHQ-9 and GAD-7 severity scores, entering baseline scores and
preferred language as covariates and including all 252 cases in analyses (as done above for
the hypothesized outcome variables). Mothers in the PFR group had lower severity scores
on both measures at both time points. Differences trended toward significance at 6 months
for the GAD-7, d =0.19, p=.054, and at 12 months for the PHQ-9, ¢=0.18, p=.089.
These unanticipated findings warrant further exploration of ways to leverage ongoing mental
health treatment in combination with a relationship program like PFR, to improve outcomes
for distressed mothers and their infants.

Strengths, Limitations, and Future Directions

The strengths of this study were its successful enrollment of a diverse sample of new
mothers with low income through community health centers and public health clinics, a
high rate of retention (96.4%) in the research, excellent fidelity to PFR by the community
mental health providers who delivered the program, and a high rate of completion of the
PFR program (82% receiving 9—10 sessions and only 2% receiving no session) by mothers
assigned to the PFR condition. The high completion rate suggests the intent-to-treat estimate
for the effect of being offered the intervention is close to an estimate of the effect of

the intervention on those treated (Yau & Little, 2001). The study design for research and
service delivery enabled both Spanish- and English-speaking mothers to participate. There
were very few exclusion/inclusion criteria such that the sample reflected the community.
Participants were eligible if they received mental health treatment during pregnancy, spoke
Spanish or English, and had access to a phone with no immediate plans to move out of the
area. We also recruited out of five area clinics that offered MHIP or MSS rather than relying
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on one or two clinics for recruitment; this allowed a much broader regional recruitment
strategy.

Despite these strengths, a critical limitation of the study was the poor inter-rater agreement
of the ICI coders, which may have compromised the ability to detect intervention effects.
Unlike the NCATS, for which one coder coded all observations and with a single reliability
partner, 16 workers from 12 countries, all certified to code for research, coded the ICls. All
ICI coders spoke English, but also German, Italian, Greek, or Spanish. They each coded
roughly 50 IClIs over a few years, which may have adversely affected agreement. Coders
also coded the baseline, 6-, and 12-month ICls in random order. In hindsight, we think
completing one age group before moving on to the next might have enhanced inter-rater
agreement by focusing the coders within each developmental epoch. Another intervening
factor out of our control led to a smaller Spanish-speaking subsample than intended. We
aimed to have 50% Spanish-speaking participants. We were on track to achieve this goal
until the 2016 United States presidential election, after which there was a sharp decline

in enrollment of Spanish-speaking mothers. Anecdotal evidence suggests that many Latina
women were anxious about their immigration status or the potential deportation of loved
ones due to anti-immigrant policies and rhetoric.

Future analyses will examine the role of language group, the severity of maternal distress,
early childhood trauma, and maternal reflective functioning concerning parent and child
behavioral outcomes. These analyses will include exploring both the direct effects of these
variables and whether they moderate the PFR intervention’s effectiveness. We plan to
conduct a follow-up study of the sample to examine whether the benefits of PFR extend

to the child’s cardiometabolic health in early childhood.

Conclusion

In conclusion, this RCT showed that PFR is effective for infant-mother dyads in which the
infant is very young, and mothers were experiencing perinatal distress. In this context, PFR
showed improvement in maternal sensitive caregiving and knowledge of child development,
with excellent program completion, suggesting that distressed mothers with very young
infants are open to receiving these services if offered. It is feasible to provide this brief
intervention as part of integrated care through community-based clinics.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Cases identified from MHITS database, care managers

559

Determined ineligible
110 (20%)
Out of study area 28
Language 33
Mother’s age (minor) 8
Child age 31
Previously received PFR 1
Miscarried, hospitalized 4
Other 5
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v

v

Eligible
353 (63%)

Eligibility not determined

96 (17%)
Unable to reach 70
Not contacted due to
no space in program 26

\4

A

Declined study
101
Not interested/too busy
Unreachable
No space in program

74
20
7

Completed Baseline T1 Assessment

& Randomized
252

A\ 4

Randomized to Promoting First Relationships (PFR)

Moms and Babies Program/Programa para Mamas y Bebeés Study Flowchart

127 (50%)
A4
Completed T2 Did not complete T2
(Baby age=6 months) 5
122 Withdrew from study 3
Refused T2 1
Not parenting 1
Baby died 0
Not located 0
Completed T3 Did not complete T3
(Baby age=12 months) 7
120 Withdrew from study 3
Refused T3 0
Not parenting 2
Baby died 0
Not located 2
Figure 1.

A4

Randomized to Control Group

125 (50%)
\4
Completed T2 Did not complete T2
(Baby age=6 months) 3
122 Withdrew from study 0
Refused T2 0
Not parenting 0
Baby died 1
Not located 2
\4
Completed T3 > Did not complete T3
(Baby age=12 months) 2
123 Withdrew from study 0
Refused T3 0
Not parenting 1
Baby died 1
Not located 0
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Table 1

Baseline Demographics by Treatment Assignment

PFR n=127 Control n=125

n (%) n (%)

Child gender

Female 56 (44.1) 64 (51.2)

Male 71 (55.9) 61 (48.8)
Child race

African American 20 (15.7) 17 (13.6)

Caucasian 79 (62.2) 68 (54.4)

Multiracial 25 (19.7) 33 (26.4)

Other 3(2.4) 7(5.6)
Child ethnicity, Hispanic 68 (53.5) 66 (52.8)
Preferred language

English 87 (68.5) 82 (65.6)

Spanish 40 (31.5) 43 (34.4)
Mother race

African American 21 (16.5) 23 (18.4)

Caucasian 84 (66.1) 81 (64.8)

Multiracial 16 (12.6) 10 (8.0)

Other 6 (4.8) 11 (8.8)
Mother ethnicity, Hispanic 62 (48.8) 57 (45.6)
Mother education

High school graduate 85 (66.9) 75 (60.0)

GED 15 (11.8) 15 (12.0)

Neither high school graduate nor GED 27 (21.3) 35 (28.0)
Marital status

Never married 65 (51.2) 71 (56.8)

Married 46 (36.2) 41 (32.8)

Divorced, separated, widowed 16 (12.6) 13 (10.4)
Living with a spouse/partner 86 (67.7) 88 (70.4)
Household income

$10,000 or less 31 (24.4) 42 (33.6)

$10,001 to $ 20,000 27 (21.3) 26 (20.8)

$ 20,001 to $ 30,000 30 (23.6) 18 (14.4)

$30,001 to $ 40,000 18 (14.2) 15 (12.0)

$ 40,001 or more 13 (10.2) 14 (11.2)

No response 8 (6.3) 10 (8.0)
Number of children

1 50 (39.4) 60 (48.0)

2 43 (33.9) 33(26.4)
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PFRn=127 Control n=125

n (%) n (%)
3 22 (17.3) 19 (15.2)
4 or more 12 (9.4) 13 (10.4)
Receive WIC program 117 (92.1) 116 (92.8)
PHQ-9 Depression
No depression (score of 0-4) 64 (50.4) 60 (48.0)
Mild depression (score of 5-9) 38 (29.9) 41 (32.8)
Moderate depression (score of 10-14) 16 (12.6) 16 (12.8)
Moderately severe depression (score 15-19) 8(6.3) 7(5.6)
Severe depression (score 20-27) 1(0.8) 1(0.8)
GAD-7 anxiety
No anxiety (score 0-4) 60 (47.2) 57 (45.6)
Mild anxiety (score 5-9) 39 (30.7) 32(25.6)
Moderate anxiety (score 10-14) 16 (12.6) 22 (17.6)
Severe anxiety (score 15-21) 12(9.4) 14 (11.2)
PCL-C-SF post-traumatic stress disorder
No PTSD (score 6-13) 85 (66.9) 80 (64.0)
Yes PTSD (score 14-30) 42 (33.1) 45 (36.0)
M (SD) M (SD)
Child age in months 1.8 (0.5) 1.9(0.5)
Mother age in years 28.8(5.8) 27.4 (5.6)

Page 24

Note. PFR = Promoting First Relationships; WIC = Women, Infants, and Children nutrition program for low income families; Household income

had 18 missing cases (n = 8 for PFR group, /7= 10 for control group)
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