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Abstract
There is variability in home visiting program impacts on the outcomes achieved by high risk
families. An understanding of how effects vary among families is important for refining service
targeting and content. The current study assessed whether and how maternal attributes, including
relationship security, moderate short- and long-term home visiting impacts on maternal
psychosocial functioning. In this multisite RCT of home visiting in a population-based, ethnically-
diverse sample of families at risk for maltreatment of their newborns (n = 643), families were
randomly assigned to home visited (HV) and control groups. HV families were to receive
intensive services by trained paraprofessionals from birth-3 years. Outcome data were collected
when children were 1, 2, and 3 years old and 7, 8, and 9 years old. Overall, short- and long-term
outcomes for HV and control mothers did not differ significantly. Demographic attributes, a
general measure of overall maternal risk, and partner violence did not moderate program impact
on psychosocial functioning outcomes. Maternal relationship security did moderate program
impact. Mothers who scored high on relationship anxiety but not on relationship avoidance
showed the greatest benefits, particularly at the long-term follow-up. Mothers scoring high for
both relationship anxiety and avoidance experienced some adverse consequences of home visiting.
Further research is needed to determine mediating pathways and to inform and test ways to
improve the targeting of home visiting and the tailoring of home visit service models to extend
positive home visiting impacts to targeted families not benefiting from current models.
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There is wide dissemination of home-based family support and parenting programs
nationally—driven largely by the deepening appreciation of the importance of early child
development across prevention fields (National Research Council and Institute of Medicine
2000). This growth is made possible by substantial and increasing public investment in
home visiting. One example is federal funding to develop infrastructure for the adoption,
expansion, and enhancement of evidence-based home visiting models (Administration on
Children, Youth and Families 2008). Another is the federal Maternal, Infant and Early
Childhood Home Visiting Program, which was established in 2010 as part of health care
reform and which invests $1.5 billion in state expansion of evidence-based early home
visiting (U.S. Congress 2010).

At the same time, implementation science has deepened the field’s understanding of the
challenge of engaging families in home visiting and in achieving intended benefits. Sweet
and Appelbaum’s (2004) meta-analysis found evidence of statistically significant impacts of
home visiting in several domains. However, that study also revealed that effect sizes were
small and that program impact varied considerably across studies. Since then, the home
visiting literature has continued to document diversity in home visiting program models,
implementation systems, and impacts on outcomes. The growing number of program sites
and the variability in impacts across programs underscore the need to understand factors for
program impact.

One widely disseminated home visiting model is Healthy Families America (HFA), for
which the prototype was Hawaii’s Healthy Start Program (HSP). In 1991, the U.S. Advisory
Board on Child Abuse and Neglect reported that home visiting along the lines of Hawaii’s
model was the most promising strategy for child abuse prevention (United States Advisory
Board on Child Abuse and Neglect 1991). In 1992, Prevent Child Abuse America launched
the Healthy Families Initiative to provide training and technical assistance to communities
interested in adopting this model of home visiting. Today, HFA programs serve families in
430 programs in 35 states and the District of Columbia (Healthy Families America 2011).

Like HFA, many home visiting models use standardized assessment protocols to identify
eligible families on the basis of demographic and psychosocial attributes associated with
poor parenting, such as poverty, inexperience, poor mental health, and intimate partner
violence.

There is evidence that baseline family attributes moderate home visiting impacts on
outcomes of HFA and other models. For example, HFA impacts have been found to be
greater for mothers with less experience and fewer psychological resources (DuMont et al.
2006). This is similar to reports of greater Nurse Family Partnership (NFP) impacts for
mothers with fewer psychological resources (Olds et al. 1986). Partner violence has been
shown to attenuate impacts of both the NFP model (Eckenrode et al. 2000) and the HFA
model (Duggan et al. 2004, 2004, 2007).

Maternal attachment security is another potential moderator of home visiting impact.
Attachment security is typically measured either via the Adult Attachment Interview (AAI;
George et al. 1996) or via an adult attachment questionnaire (Mikulincer and Shaver 2007).
Both approaches are thought to tap an adult’s “internal working models of attachment,” that
guide perception and behavior in close relationships (Bowlby 1973). An adult’s internal
working models guide his or her thinking about providing and receiving emotional support
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in close relationships. People with secure attachments tend to exhibit significantly less
anxiety and avoidance in close relationships than people with insecure attachments. Thus,
maternal attachment security might influence the quality of a mother’s relationship with her
home visitor and, in turn, the program’s impact on outcomes.

At least three studies report a link between maternal attachment security and engagement in
home visiting. Korfmacher et al. (1997) found that mothers with secure attachment per the
AAI were more engaged in visits and accepted more forms of treatment, while those with
avoidant attachment were less emotionally engaged and those with insecure-unresolved
attachment had a crisis orientation to the program. Spieker et al. (2005) found greater Early
Head Start participation among mothers classified as secure on the AAI and lower levels of
participation among mothers classified as insecure-unresolved. McFarlane et al. (2010)
found maternal attachment anxiety, as measured by the Attachment Style Questionnaire, was
positively associated with visit frequency and home visitor response to poor maternal mental
health. Also, maternal and home visitor attachment security interacted as factors for
maternal trust in the home visitor. Mothers with high attachment anxiety gave less favorable
ratings to home visitors with high versus low attachment anxiety.

These findings are concordant with attachment theory and with the results of research on
mental health treatment services showing the association of adult attachment security with
self-disclosure (Dozier 1990; Mikulincer and Nachshon 1991) and with service content and
the relationships that clients form with therapists (Dozier et al. 2001).

A few studies have examined maternal attachment security as a moderator of home visiting
outcomes. Heinicke et al. (2006), using the AAI with pregnant women, found that secure
mothers in the treatment group had better parenting and child outcomes than did insecure
mothers. However, another study found that maternal attachment, as measured by the AAI,
did not moderate Early Head Start program impacts (Spieker et al. 2005). Robinson and
Emde (2004) found that Early Head Start program impacts on observed parent–child
interaction were greatest for mothers who reported both depression and an insecure
attachment style. One study limitation was that it did not distinguish between subtypes of
adult attachment insecurity. Duggan et al. (2009) examined the interaction of maternal
depression and attachment security as a moderator of program impacts on psychosocial and
parenting outcomes of HFA home visiting programs in Alaska. For several outcomes,
impacts were greatest for two subsets of mothers—mothers scoring high on depressive
symptoms, but only if they scored low on discomfort trusting others, and those scoring low
moderate-to-high on discomfort trusting others but only if they scored low on depressive
symptoms.

In the current study, we used an adult attachment style questionnaire to measure two
dimensions of attachment insecurity. The first dimension pertains to the strength of one’s
desire for interpersonal closeness and one’s concern about how invested others are in a close
relationship. High scores on this dimension are characteristic of adults described as having
“attachment anxiety” or being “preoccupied with attachment” (Mikulincer and Shaver
2007). We refer to this dimension as relationship anxiety. The second dimension pertains to
one’s level of comfort with interpersonal closeness and with trusting and depending on
others. High scores on this dimension are characteristic of adults described as “avoidant” or
“dismissing” of attachment (Mikulincer and Shaver 2007). In this study, we refer to this
dimension as relationship avoidance.

Each dimension may moderate home visiting impacts. It may be that mothers who are
anxious to be close to others are particularly open to developing a close relationship with the
home visitor, and thereby particularly likely to benefit from the intervention. Individuals’
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relationship avoidance may also moderate program impacts. In home visiting, a mother’s
distancing behavior may make it uncomfortable for her to develop trust in the home visitor
and to express family needs. This, in turn, would make it hard for the home visitor to
recognize and provide supportive services in response to family needs. In this way, maternal
relationship avoidance may dampen home visiting effects.

The present study draws on data from a randomized trial of Hawaii’s HSP The original
study was comprehensive in scope; it aimed to test overall program impacts on the full range
of intended outcomes, to assess changes in impacts over time, and to identify attributes of
families and home visitors that moderated service delivery and impacts on outcomes. As
reported earlier, HSP program sites varied substantially in adherence to the home visiting
model (Duggan et al. 2000), and both home visitor and maternal relationship security
moderated service delivery (McFarlane et al. 2010). Furthermore, aside from decreased
frequency of physical partner assault (Bair-Merritt et al. 2010), there was little evidence of
HSP impact on maternal psychosocial functioning in the child’s first 3 years of life (Duggan
et al. 2004).

The present analyses’ primary objectives were to build on our earlier reports by assessing
overall HSP impacts on maternal psychosocial functioning when children were 7 to 9 years
old and by testing maternal attributes, including maternal relationship security, as
moderators of short- and longer-term program impacts. We focus on the same outcomes as
in our earlier report of short-term impacts (Duggan et al. 2004). We describe baseline
maternal attributes and maternal relationship anxiety and avoidance in the targeted families.
We then report the overall short- and longer-term impacts of home visiting on maternal
psychosocial outcomes. We conclude by testing maternal attributes, including relationship
anxiety and avoidance, as moderators of home visiting impacts on these outcomes in both
time periods.

Methods
Healthy Start Program Model

Hawaii’s HSP model has been described elsewhere (Duggan et al. 2004a, 2004b). HSP
targets at-risk families of newborns through population-based screening and assessment
using the Family Stress Checklist (FSC; Korfmacher 2000); families scoring ≥25 are
eligible. Home visiting is voluntary and is intended to continue for 3 to 5 years, with weekly
visits early on and less frequent visits as family functioning improves.

Home visitors are trained paraprofessionals working under professional supervision. They
are expected to engage and establish a trusting relationship with families, to promote
supportive parent–child interaction and parental empathy through parenting education, role
modeling, reinforcement and referral to community resources. Within programs, home
visitors have a great deal of autonomy in the selection of content for visits. Services are to
be directed to the mother and, as possible, to the father and other family members. With
supervisory support, home visitors are to encourage parents to seek professional help for
psychosocial risks for poor parenting. Supervisors, in weekly reflective one-on-one
supervision, are to use the home visit record as the context for discussing home visitor
observations, actions, and plans.

Setting and Sample
The study was carried out in six HSP program sites on Oahu, Hawaii. These six sites were
operated by three community-based agencies, each with two programs. A total of 54 home
visitors provided services to families. HSP staff identified at-risk families following the
usual HSP protocol (Duggan et al. 2000). From November 1994 through December 1995,
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they identified 1,803 families as at-risk for child abuse. Of these, 1,520 families were
eligible for the study because the mother understood English well enough to be interviewed
and the family was not currently enrolled in the HSP. Of these, 897 families were identified
on days when families could be randomly assigned to the HSP because intake at the family’s
community site was open (Fig.1). Of the 897 families, 163 declined the HSP; four accepted
HSP but declined the evaluation, and 730 (81 %) agreed to both the HSP and the evaluation.
These 730 families were randomized to HSP and control groups, which were comparable at
baseline on most demographic variables.

At the start of the study, the Principal Investigator created study enrollment log sheets that
were prepopulated with group assignment using a table of random numbers. When eligible
participants were identified, HSP program staff called the fieldwork study director with the
participants’ contact information. The fieldwork study director entered this information into
the next available slot in the log sheet and informed the HSP staff person of the participant’s
group assignment. Subjects were randomized within program site. There were three initial
study groups: the HSP and main control groups (followed annually through age 3 years and
again at ages 7, 8, and 9, and a testing control group (followed at age 3 as well as at ages 7,
8, and 9). By design, more families were assigned to the HSP group (n = 395) than to the
main control (n =290) and testing control (n = 45) groups. The testing control group was
excluded from this analysis because it did not have the same follow-up assessment schedule
as the other two groups.

The study was approved by the institutional review boards of The Johns Hopkins University
School of Medicine, the Hawaii Department of Health and the hospitals where families were
recruited.

Data Collection
Trained research staff collected baseline and follow-up data. Research staff were kept
unaware of family group assignment and were independent of the HSP. They were trained in
study procedures and monitored to prevent measurement bias and drift.

Research staff conducted a baseline interview with the mother at the hospital before
discharge or at home within a month of delivery if a hospital interview was not possible.
Overall, 684 (94 %) of those randomized were interviewed at baseline. Baseline maternal
interviews measured demographics, maternal mental health, maternal substance use, and
intimate partner violence. Follow-up maternal interviews measured maternal mental health,
maternal substance use, and intimate partner violence.

We decided to measure maternal attachment security in the year one follow-up interview
when, toward the end of sample selection, we became aware of published research showing
the association of attachment security with mental health services delivery. We hypothesized
that attachment security might similarly influence maternal engagement in home visiting.

Measures
Relationship Anxiety and Avoidance—The Attachment Style Questionnaire (ASQ;
Feeney et al. 1994) was used to assess attachment anxiety and avoidance. The ASQ has 40
items rated on a scale of 1 (totally disagree) to 6 (totally agree). The items are distributed
among five subscales: discomfort with closeness, confidence in self, need for approval,
preoccupation with relationships and relationships as secondary. Strong psychometric
properties have been reported, with good internal consistency (α’s for the original five
subscales = 0.76 to 0.84) and short-term test-retest reliabilities (α’s = 0.67 to 0.78) (Feeney
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et al. 1994). To reduce respondent burden, we opted not to administer the relationships as
secondary subscale.

Because of the considerable evidence of two major dimensions of adult attachment
(attachment anxiety and attachment avoidance), we conducted exploratory factor analysis
using a maximum likelihood algorithm and a two-factor solution to identify these factors. In
the first step, all items were included; items with factor loadings ≥ 0.40 were retained. The
model was rerun and again items with factor loadings ≥ 0.40 were retained. This process
was repeated until all remaining items had loadings ≥ 0.40. Items with equal loadings > 0.40
on both factors were dropped. We refer to the two resulting factors as relationship anxiety
and relationship avoidance.

Because the factors could be correlated, both varimax orthogonal rotation and promax
(oblique) rotation were used. The two approaches generated similar factor structures; we
report the promax rotation results. The relationship anxiety factor had 16 items with
loadings ranging from 0.46 to 0.76 and the relationship avoidance factor had four items with
loadings from 0.40 to 0.74. Reliability analyses revealed high internal consistency on both
the relationship anxiety factor (α = 0.80) and the relationship avoidance factor (α = 0.88).

As reported elsewhere (McFarlane et al. 2010), maternal scores for relationship anxiety and
avoidance spanned nearly the full possible range and the mean scores were above the
midpoint of the possible range. We categorized mothers into four groups defined by whether
their relationship anxiety and avoidance scores fell above or below the mid-point on each
continuum. The four categories were: secure (both scores below the mid-point); anxious
(anxiety score only above the mid-point); avoidant (avoidance score only above the mid-
point); and anxious-avoidant (both scores above the mid-point).

Maternal Mental Health—The Center for Epidemiological Studies-Depression Scale
(CES-D; Radloff 1977) and the Mental Health Index 5-Item Short Form (MHI-5; McHorney
and Ware 1995) were administered to measure maternal mental health. The CES-D is a 20
item, self-report instrument widely used to measure depressive symptoms in community-
based studies. Concurrent and construct validity, high internal consistency (α’s 0.85 to 0.90)
and test-retest reliability (r’s = 0.51 to 0.67 in 2- to 8-week intervals) have been reported
(Radloff 1977). In this sample, internal consistency (α) was 0.87. A commonly-used cutoff
for high depressive symptoms is a score ≥ 16 (McDowell and Newell 1996; Radloff 1977).
Because higher cut points have been recommended to reduce false positives (McDowell and
Newell 1996), we used a cutoff of ≥ 24 as indicative of clinically significant depression.

The MHI5 gives an overall measure of anxiety and depressive symptoms (McHorney and
Ware 1995). Items were summed and scores standardized to a scale of 0–100. Internal-
consistency reliability coefficients range from 0.67 to 0.95 (Ware et al. 1993). A cutoff of
<67 was used to define poor mental health (Berwick et al. 1991).

Parenting Stress—The Parenting Stress Index-Short Form (PSI-SF; Abidin 1990) is a
36-item self-report measure of parenting stress. A mother was considered positive for severe
parenting stress if she scored positive for personal adjustment problems, child abuse
potential or high child abuse potential as defined by Abidin (1990).

Substance Use—The CAGE (Mayfield et al. 1974) and the Addiction Severity Index
(ASI; McLellan et al. 1992) have good internal consistency (median α = 0.74 across 22
samples; Shields and Caruso 2004) in addition to test-retest reliability after 7 days (0.95 in a
community sample; Teitelbaum and Carey 2000). Using two or more positive responses to
denote problem alcohol use, the CAGE has reported sensitivities of 43 % to 94 % and
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specificities of 70 % to 97 % (Fiellin et al. 2000). In this study, problem alcohol use was
defined as self-reported alcohol use in the previous year and a CAGE score ≥ 2.

The ASI is a semi-structured measure of illicit substance use and resulting problems.
Concurrent validity has been reported (Alterman et al. 2000), as well as strong internal
consistency (α = 0.69–0.84 on the substance use domains) (Leonhard et al. 2000); and test-
retest reliability (kappa= 0.83; McLellan et al. 1992). We defined illicit drug use as any such
use in the past year. A mother was defined as positive for substance use problems if she was
positive for problem alcohol use or illicit drug use.

Intimate Partner Violence—The Revised Conflict Tactics Scale (CTS2; Straus 2007) is
a widely-used instrument with strong evidence of content and construct validity (Straus
2007), good internal consistency (subscale α’s = 0.79–0.95; Straus 1990), and subscale test-
retest correlations of 0.49 to 0.90 (Straus 2007). A family was considered positive for
partner psychological abuse if the mother reported that either she or her partner committed
acts of psychological abuse toward the other ≥ 12 times in the preceding year. A family was
considered physically violent if the mother reported that either she or her partner had
sustained an injury requiring medical care in the preceding year as a result of a violent act by
the other. Second, a family was considered physically violent if the mother reported that
either she or her partner had committed acts of physical violence toward the other on three
or more occasions in the preceding year. Mothers without a partner were grouped with
mothers in a non-violent relationship.

Analysis
Analysis was limited to families in the HSP and main control groups in which the biologic
mother completed the interview when the child was a year old, including the ASQ, and and
at least one interview when the child was 7 to 9 years old. Student’s t-test and chi-square
were used to assess the baseline comparability of the treatment groups overall and within
each of the four sample sub-groups defined by maternal relationship anxiety and avoidance.

All tests of overall program impact controlled for baseline covariates on which the HSP and
control groups included in the analysis differed significantly (p<.05). Population average
generalized estimating equations (GEE) modeling was used to assess program impact on
psychosocial functioning indicators controlling for agency, year of follow-up and baseline
characteristics on which the study groups varied significantly (Diggle et al. 1996). We
repeated the analyses to test the moderating effects of five baseline attributes: parity (first
versus higher order birth), maternal age at index child’s birth (teen versus adult), poverty
status (household income at or above versus below the poverty level), maternal baseline risk
(Family Stress Checklist (FSC) ≥ 25 versus <25), physical partner violence at baseline
(positive versus negative, including women without a partner as negative). We tested for
interactions between study group and each of these baseline attributes (p<.05). Where we
found evidence of an interaction, we tested for program impact (p<.05) within each subset of
families defined by the moderator. We also repeated the analyses within each of the four
relationship security subgroups (secure; anxious; avoidant; and anxious-avoidant). In all
analyses, two-tailed tests of significance were used.

Results
Maternal Relationship Security

Mothers varied widely on both relationship anxiety (range= 16 to 91, M=51.2, SD=11) and
relationship avoidance (range=6 to 24, M =15.0, SD =3). Home visited and control mothers
had similar anxiety scores (M =51.4 SD = 11.3 vs. M= 50.9 SD =11.0,p =48) and avoidance
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scores (M = 15.0 SD 3.2 vs. M =15.0 SD 3.3,p =.61). Overall, 44 % of mothers were
classified as secure, 16 % were high on relationship anxiety but not avoidance, 22 % were
high on avoidance but not anxiety, and 18 % were high on both anxiety and avoidance.
Home visited and control mothers had nearly identical distributions (p=.90) across
relationship classifications.

Samples in Early Childhood and in Grade School
When children were 1 to 3 years old, 94 % of biologic mothers completed at least one
follow-up interview, 88 % completed at least two interviews and 78 % completed all three.
Follow-up rates did not differ significantly by study group. Biological mothers with at least
one follow-up interview did not differ significantly from those not followed.

When children were 7 to 9 years old, 83 % of biologic mothers completed at least one
follow-up interview, 75 % completed at least two interviews and 63 % completed all three.
Follow-up rates did not differ significantly by study group. Biological mothers with at least
one follow-up interview were less likely to be Asian (26 % vs. 40 %, p<.01), more likely to
be Caucasian (13 % vs. 6 %, p =.03), more likely to have worked at baseline (50 % vs. 40
%,p =.04), and older (23.8±5.8 vs. 22.3±5.3,P =.02) than those not followed. For both the
early childhood and grade school samples, HSP and control groups were comparable at
baseline on most demographic variables (Table 1). Poor maternal general mental health,
substance use and physical partner violence were common in both groups. Significant
treatment group differences were observed for baseline maternal general mental health and
partner violence; both differences favored the HSP group. We assessed the baseline
equivalence of the treatment groups within each relationship security subgroup in the early
childhood and grade school samples (Tables 2 and 3, respectively). As for the full samples
in each follow-up period, the treatment groups were comparable on most characteristics.
Where baseline differences were found, they favored the home visited group.

Overall Short- and Long-term Program Impact on Prevalence of Risks for Poor Parenting
Overall, there was little evidence of short- or long-term overall program impact on maternal
psychosocial functioning (Table 4). Mothers in the HSP group were significantly less likely
than control mothers to score positive for poor general mental health when children were 1
to 3 years old (AOR 0.75, p =0.04). There were no significant overall impacts on any of the
outcomes when children were 7 to 9 years old.

Moderating Effects of Baseline Family Attributes on Short-term Program Impacts
We tested the moderating effects of parity, maternal age, poverty, maternal risk status as
measured by the FSC, and physical intimate partner violence on program impact when
children were 1–3 years old. There was no evidence that any of these attributes moderated
program impacts on any of the eight maternal psychosocial functioning outcomes.

Moderating Effect of Maternal Relationship Security on Short-term Program Impacts
Maternal relationship security moderated program impacts on mental health and substance
use (Table 5). Poor mental health was common among anxious mothers in the control group;
their home visited counterparts were less likely to experience severe parenting stress (AOR
0.40, p =.04) and poor general mental health (AOR 0.50, p =.03). Depressive symptoms and
poor general mental health were common also among control mothers scoring high for both
relationship anxiety and avoidance, but home visiting did not impact outcomes for this
subgroup. Few secure and avoidant mothers scored positive on indicators of poor mental
health, even in the control group, leaving little room for home visiting impact. Few mothers
in any subgroup scored positive on indicators of substance use. Partner violence was
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common among control families in all four relationship security subgroups. For secure
mothers, home visiting significantly reduced psychological abuse (AOR 0.60, p<.0l) and
physical abuse (AOR 0.61,P =.03).

Moderating Effects of Baseline Maternal Attributes on Long-term Program Impacts
There was little evidence that the five baseline attributes moderated program impacts on
maternal psychosocial functioning outcomes. Intimate partner violence moderated home
visiting impact on severe parenting stress; home visiting reduced the prevalence of this
outcome only for mothers not in a violent relationship at baseline (AOR 0.50, p =.05).
Overall baseline risk as measured by the FSC moderated home visiting impact on
psychological abuse; home visiting reduced the prevalence of this outcome only in families
where the mother did not score above 25 on the FSC (AOR 0.65,P =.02).

Moderating Effects of Maternal Relationship Security on Long-term Program Impacts
Maternal relationship security moderated program impacts on maternal mental health and
partner violence (Table 6). Poor mental health was common among anxious mothers in the
control group; anxious mothers in the home visited group were less likely to experience
depressive symptoms (AOR 0.28, p<.0l), severe parenting stress (AOR 0.24, p =.03) and
poor general mental health (AOR 0.47, p =.04). Parenting stress and poor general mental
health were common also among control mothers scoring high for both anxiety and
avoidance, but home visiting did not impact these outcomes for this subgroup. Few secure
and avoidant mothers scored positive on indicators of poor mental health, even in the control
group, leaving little room for home visiting impact. Similarly, few mothers in any subgroup
scored positive on indicators of substance use. Psychological abuse was common in control
mothers across all relationship security subgroups; among anxious-avoidant mothers, home
visiting increased its prevalence (AOR 2.79, p<.0l). The prevalence of physical abuse was
relatively low among control mothers in all but the anxious group. Among anxious-avoidant
mothers, home visiting increased the odds of reported physical abuse (AOR 3.30, p<.0l).
Violence resulting in injury was uncommon among control mothers except those in the
anxious group; for this subgroup, the prevalence of injury was significantly lower for home
visited mothers (AOR 0.27, p =.02).

Discussion
This report emanates from a randomized trial of Hawaii’s Healthy Start Program, the
prototype for HFA. HFA is one of the seven models of early home visiting recently
designated by HHS as evidence-based; the national Maternal, Infant and Early Childhood
Home Visiting program created as part of the Affordable Care Act (US Congress 2010)
requires that the majority of funds be for evidence-based home visiting models.

One important issue is whether and how effect sizes vary across subgroups of the families
targeted for home visiting. If impacts vary across family subgroups, it suggests the need to
refine home visiting models. One possible strategy would be to redefine eligible families, to
target home visiting more narrowly to the family subgroups shown to benefit from current
service models. Another strategy would be to enhance existing service models to improve
effectiveness among subgroups found not to benefit from existing models. A third strategy
would be to enhance existing program implementation systems to equip home visitors to
work more effectively with subgroups who do not benefit from existing models. All three
strategies require an understanding of how and why home visiting effect sizes vary across
family subgroups.
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There was little evidence of overall positive impacts on maternal psychosocial functioning.
There was a significant program impact on only one outcome indicator when children were
1–3 years old, and no significant impacts when children were 7–9 years old. These findings
are concordant with results of other randomized trials of HFA home visiting (Duggan et al.
2007; Landsverk et al. 2002; Mitchell-Herzfeld et al. 2005).

There was substantial variability in maternal relationship security among at-risk families
enrolling in Hawaii’s HSP This heterogeneity is concordant with the results of our study of
HFA program sites in Alaska (Duggan et al. 2009). It is also concordant with the variability
in relationship security of participants in other home-based services, as measured by the
AAI to measure maternal attachment status (Korfmacher et al. 1997) or by self-report
measures of attitudes toward relationships (Robinson and Emde 2004).

The current study also found that baseline demographic attributes—maternal age, parity and
household poverty—did not moderate short- or long-term HSP impacts on maternal
psychosocial functioning. We found similar results when testing these variables as
moderators of HFA impact on maternal depression and parenting stress in the Alaska trial.
Mitchell-Herzfeld et al. (2005) also found similar results when testing for moderation of
Healthy Families New York impacts on maternal depression and substance use.

Neither overall maternal risk per the FSC nor physical partner violence moderated impacts
on most outcomes. In the two instances of moderation, impacts were limited to families at
lower risk. These findings are concordant with the results of our Healthy Families Alaska
study (Duggan et al. 2009) and Mitchell-Herzfeld et al.’s (2005) study of Healthy Families
New York programs.

In contrast, the current study found that maternal relationship security did moderate short-
and long-term program impacts on maternal psychosocial functioning. When children were
1 to 3 years old, HSP home visiting significantly decreased partner violence among secure
mothers and parenting stress and poor general mental health in anxious mothers. When
children were 7 to 9 years old, significant program impacts were found among anxious
mothers for four of the eight outcomes studied. However, mothers who were both anxious
and avoidant appeared to experience adverse consequences of intervention for psychological
and physical abuse. However, the prevalence of these outcomes was very low for control
families, and so it is possible that the apparent adverse effects of home visiting are really a
reflection of greater self-disclosure among home visited mothers who were both anxious and
avoidant.

Our Alaska HFA study (Duggan et al. 2009) assessed the interaction of relationship security
and maternal depression as moderators of impact on maternal psychosocial functioning
when children were 2 years old. Relationship anxiety was associated with stronger program
impacts; relationship avoidance attenuated program impacts, especially among mothers who
were depressed. Baseline depression and relationship anxiety were strongly associated.
Thus, the attenuating effects of relationship avoidance in the presence of depression might
be similar to the current study’s finding of attenuated effects for those scoring high on both
relationship avoidance and anxiety.

The finding of greater program impact among mothers high on relationship anxiety but not
avoidance is concordant with attachment theory, which suggests that relationship avoidance
would make it harder to earn a mother’s trust. The results are also compatible with empirical
evidence that relationship avoidance impairs maternal engagement in home visiting
(Korfmacher et al. 1997) but that relationship anxiety promotes engagement (McFarlane et
al. 2010).
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The finding of adverse home visiting impacts for mothers scoring high on both relationship
anxiety and avoidance underscores the need to consider not only the potential benefits of
home visiting but also potential harm for subsets of targeted families.

Limitations
The study used a self-report measure of relationship security rather than the AAI, considered
the gold standard for measuring attachment status. We did not administer all five scales of
the original full instrument. Possibly as a result of this, only four items were retained in the
relationship avoidance subscale. Research is needed to establish valid and reliable measures
of relationship security for both research and practice.

Relationship security was assessed at 1 year instead of at baseline. Thus, it is possible that
home visiting services influenced the resulting scores. Theory and empirical evidence would
suggest that relationship security is a relatively stable construct. As part of the HSP
randomized trial, we administered the ASQ more than once to both home visitors and
mothers. As reported elsewhere, we found scores to be stable for both home visitors (Burrell
et al. 2009) and mothers (McFarlane et al. 2008). Even so, it would have been preferable to
test for moderation by relationship security measured at baseline.

Our measure of avoidant attachment had only four items that reflected discomfort with trust
and depending on others. A more complete measure of avoidance would incorporate items
reflecting a devaluing of the importance of relationships. This limitation impairs confidence
in interpreting the suggested iatrogenic effects of home visiting for avoidant-anxious
mothers. Further research is needed using more refined measures of avoidant attachment.

We did not measure maternal depressive symptoms at baseline. Thus, we could not assess
the interaction of depressive symptoms and relationship security as moderators. Future
research should assess both constructs at baseline.

We used only binary outcome measures, thus restricting study power. Future research
should explore the use of continuous outcome measures.

Despite a robust sample size, the subgroup analyses required to test for moderation effects
by maternal relationship security raises the risk of multiplicity and the potential for Type 1
errors. Notwithstanding this limitation, the present study reports several significant findings
that are concordant with empirical evidence that relationship avoidance impairs maternal
engagement in home visiting (Korfmacher et al. 1997) but that relationship anxiety promotes
engagement (McFarlane et al. 2010).

Implications
This study expands existing knowledge of the effects of paraprofessional home visitation
among family subgroups defined by maternal relationship security. The findings are
strengthened by the consistency of the results. The findings suggest the potential value of
assessing maternal relationship security in identifying and differentiating among sub-groups
of at-risk families as a part of home visiting practice. The differences in maternal
psychosocial functioning between program and control groups favored the HSP program for
those mothers with the combination of high anxiety and low avoidance. The differences
favor the control group for those mothers with a combination of high anxiety and high
avoidance. Thus, it appears that the home visiting program studied was a good match for this
subgroup of targeted families. However, the adverse impacts of home visiting for mothers
who scored high on both relationship anxiety and avoidance suggest the need to adapt the
home visiting service model for this important subgroup of at-risk families. Further research
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across a range of home visiting models is needed to confirm and assess the generalizability
of our findings.

Families eligible for HSP and similar home visiting programs have multiple risks for poor
parenting but are heterogeneous in terms of their specific constellations of needs, risks, and
strengths. Maternal relationship security appears to be an important factor for how families
engage in home visiting and the benefits derived. Research is needed to determine if the
findings reported here are replicated in different populations and across home visiting
models. If so, this knowledge could be used to design and test strategies to tailor home
visiting service models to subsets of atrisk families defined by maternal relationship
security. Strategies could be to augment the service model with activities to assess maternal
relationship security and to provide services to build maternal reflective capacity, either
directly or through referrals to community services. The substantial and increasing national
investment in a range of evidence-based home visiting models underscores the importance
of such work.
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Fig. 1.
Consort diagram of study sample from eligibility to outcomes
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