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Effects of Home-Based Early Intervention on Child Outcomes: A Randomized Controlled

Trial of Parents as Teachers in Switzerland

Abstract
This randomized controlled trial examined the effectiveness of the Parents as Teachers (PAT)
program in the German-speaking part of Switzerland. During the first three years after birth,
132 at-risk families with new-born children were supported by PAT with regular home visits
and group connections. The 116 families in the control group had access to the normal
community services, but were not supported by PAT. Baseline data and annual outcome data
on health, adaptive behavior, developmental status, cognitive skills, language skills, motor
skills, problem behavior, and effortful control were collected. As shown by Generalized
Estimating Equations, PAT improved children’s adaptive behavior, developmental status, and
language skills at the age of 3 years. Problem behavior was reduced in families with the

highest risk. The results are discussed in the light of Bronfenbrenner’s bioecological model.

Keywords: at-risk families, early childhood development, early intervention, home-visiting

program, parents as teachers, randomized controlled trial
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Introduction

Early childhood home-visiting programs support at-risk families (e.g., affected by
psychosocial risk factors such as social isolation, poverty, or mental illness) during the first
years of their children’s lives, aimed at remediating the negative impact of such risk factors
on child development (e.g., Rutter, 2011; Sameroff, 2010). The adverse impact of
psychosocial risk factors has been demonstrated repeatedly regarding different aspects of
child development and wellbeing (e.g., Duncan & Brooks-Gunn, 1997; Hertzman & Boyce,
2010; Rutter, 2000). Large-scale longitudinal studies that followed new-born children for up
to 40 years have demonstrated lifelong adverse effects on physical, academical and social
outcomes (Laucht, Esser, & Schmidt, 1997; Schoon, 2006; Sroufe, Egeland, Carlson, &
Collins, 2005; Werner & Smith, 2001). At the same time, these studies emphasize protective
factors and their interplay with risk factors, which in turn foster children’s resilience. Home-
visiting programs draw on these findings and seek to reinforce protective factors such as
social support or family values and goals (Ramey & Landesman Ramey, 1993).

Meta-analytic evidence is mixed regarding the effectiveness of home-visiting
programs on child outcomes (Rayce, Rasmussen, Klest, Patras, & Pontoppidan, 2017; Sweet
& Appelbaum, 2004; Taubner, Wolter, & Rabung, 2015). Effect sizes range from —0.49 to
0.69, with a mean of 0.17 of a standard deviation (Karoly, Kilburn, & Cannon, 2005).
However, especially high-quality programs, such as the Nurse Family Partnership (NFP),
have shown positive effects on child cognitive, language and behavioral outcomes (Olds,
Sadler, & Kitzman, 2007). Outside the United States, there is little evidence of the
effectiveness of home-visiting programs (Rayce et al., 2017; Taubner et al., 2015). Hence.
findings mostly stem from studies conducted in the U.S., where the first support programs for
disadvantaged children and their families were implemented in the 1960s (e.g., Ramey,

Sparling, & Landesman Ramey, 2012; Schweinhart et al., 2005).
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Switzerland has a high standard of universal care for families with newborns. It
includes home visits by midwives during the immediate postnatal period, parental and
educational counselling, and regular medical check-ups. Likewise, early special education is
well established for children with disabilities or developmental delays. In contrast, the
secondary preventive measures relevant here are undersupplied, despite there being an
undeniable need for them (Stamm et al., 2009). Children’s well-being and educational
opportunities are strongly dependent on family background (Burger & Walk, 2016; OECD,
2016). In response, there have been individual local initiatives aimed at at-risk families in
recent years, including home-visiting programs (Diez Grieser & Simoni, 2011). The
insufficient care of disadvantaged children of pre-school age mainly holds for the German-
speaking part of Switzerland and not the French- and Italian-speaking regions (Burger, 2013).
Congruously, the unequal distribution of educational opportunities proves to be common
issue in all German-speaking European countries (OECD, 2016). Three characteristics in the
education systems of these countries are of particular importance in terms of equity (Crul &
Vermeulen, 2006): the stratified school system, a late start of compulsory schooling, and the
comparatively high expense of preschool education. Germany established the “National
Center for Early Prevention” (NZFH, www.nzth.de) as part of a federal initiative in 2007,
which funds the implementation of secondary preventive measures and their efficacy research
(Cierpka & Evers, 2015). To date, these studies have shown unsatisfactory efficacy with
regard to home-visiting programs (see Taubner et al., 2015, for a meta-analysis). In
particular, the one study using an experimentally controlled research design found treatment
effects of the NFP program on child outcomes in only one subgroup, namely the most
vulnerable families (Jungmann et al., 2015; Sierau et al., 2016). Other European countries,
such as Great Britain, have similarly reported non-effective implementations of the NFP

program (Robling et al., 2016). However, before a widespread introduction of a U.S. program
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it is essential to have scientific evidence showing that the program is more effective than the
existing support services (Olds, 2016).
Parents as Teachers

PAT is a parent-training program beginning during pregnancy or shortly after birth,
and lasting until the child’s third birthday, which was founded in 1984 in the State of
Missouri (https://parentsasteachers.org/about/). U.S. trials have demonstrated the program’s
effectiveness in improving child outcomes (see Neuhauser, 2014, for a review), and the
program meets the Home Visiting Evidence of Effectiveness (HomVee) standards (Sama-
Miller et al., 2017). However, failure to replicate the positive outcomes in more recent trials
highlights the necessity to replicate the effectiveness in rigorous randomized controlled trials
(RCT; Olds et al., 2007). PAT was first implemented in a European context in Nuremberg in
Germany as part of a municipal integration program in 2004, and subsequently extended to
other cities in Germany and Switzerland (www.pat-mitelternlernen.org). However, the
effectiveness of the program in Germany or Switzerland has to date not been investigated.

The PAT program encompasses the following goals: (a) the increase of parental
knowledge of early childhood development and the improvement of parental practices, (b)
the early detection of developmental delays and health issues, (c) the prevention of child
abuse and neglect, (d) the long-term increase in children’s school readiness and success. Four
program components frame the means by which these goals are to be achieved.

(1) The core component of the program is home visits, which are carried out by
qualified parent educators with a higher degree in early education. The educators in the
current project were pediatric nurses with additional training as parent counselors and one
midwife. All had completed the weekly basic training as parent educators in Nuremberg, as
well as attending further trainings and the annual recertifications. Home visits should ideally

take place in the first three years—or at least the first two years—with a minimum of 10
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visits per year. In the current project 89.3% of the families participated at least 24 months,
and 95.9% were visited 10 times or more per year. Each home visit requires three areas to be
addressed on the basis of a curriculum: development-oriented parenting, parent-child
interactions, and the well-being of the family.

(2) Group connections take place once a month. PAT does not specify the minimum
number of meetings to be attended. In the current study 52.7% of the families attended at
least four group connections per year. The other half participated less often, or not at all
(5.5%). These connections serve to promote the networking of parents and the provision of
information on educational practices, parent-child interactions, and community services for
families.

(3) Screenings on general health development and on hearing and vision development
take place at least once a year.

(4) The last component is the support of the parents in networking in the community
and the referral to other public institutions and community services, as needed.

The curriculum was translated and adapted to German conditions in 2004. Special
consideration was given to German-as-a-second language families, including providing
parent information in multiple languages. Also, in the current project home visits and group
connections were carried out with the assistance of intercultural interpreters in cases where
German-language skills proved insufficient. The umbrella organization in Nuremberg
formulates model fidelity requirements that affiliates must meet. In particular, providers must
produce annual performance reports on process quality and program impact.

Theoretical and Empirical Background

Parents as Teachers models the understanding that the early environment is crucial for

healthy child development (e.g., Sameroff, 2010; Shonkoff, 2010) and is based on

Bronfenbrenner’s bioecological model (Bronfenbrenner, 1986). This model posits that the
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developing child forms a dynamic unit with the environment in which each influences the
other. Continuous, reciprocal, and increasingly complex interactions within this unit, so-
called proximal processes, are the “primary engines” of development (Bronfenbrenner &
Morris, 2006, p. 798). Characteristics of the developing person, the developmental outcome,
the environment, and the time period influence these processes. At the core of the model is
the child and its biological and psychological resources, with which it shapes its own
development. Developmentally generative characteristics such as curiosity or engagement
initiate and maintain proximal processes; developmentally disruptive characteristics such as a
lack of behavioral control or—conversely—a prevalence of apathy hinders the occurrence of
proximal processes. These characteristics are not only dispositions of the child, but also stand
for two opposing developmental outcomes, whereby developmental competence or the
“acquisition and further development of knowledge and skills” is opposed to developmental
dysfunction or “the recurrent manifestation of difficulties on the part of the developing
person in maintaining control and integration of behavior” (Bronfenbrenner & Morris, 2006,
p. 803). Physical and psychosocial qualities of the immediate environment (i.e., microsystem)
such as the availability of learning materials or parenting behaviors, the associated network
of the family (mesosystem), distal qualities of the exosystem such as health care provision,
and, finally, the cultural (macrosystem) and historical and contemporary context
(chronosystem) can have direct or indirect influences on development. In the early years,
proximal processes mainly occur in the microsystem of the home environment and family-
child interactions. Home-visiting programs aim to improve this environment and parenting
practices in order to indirectly influence proximal processes and ultimately enhance child
development (Peterson, Luze, Eshbaugh, Hyun-joo, & Kantz, 2007).

A risk factor is “any individual or environmental factor associated with the increased

likelihood of developing negative or undesirable outcomes” (Evans, Li, & Whipple, 2013, p.



PARENTS AS TEACHERS: EFFECTS ON CHILD OUTCOMES 10

1342). Developmental outcomes differ to a varying degree as a function of biological and
psychosocial risk factors (Shonkoff & Phillips, 2000). The Mannheim Study of Children at
Risk in Germany found that motor development was primarily predicted by biological risk
(i.e., prenatal and perinatal complications), while psychosocial risk (e.g., low educational
levels) substantially predicted problem behavior and cognitive development (Laucht et al.,
1997; Coneus, Laucht, & Reuss, 2012). In terms of developmental competence, because it
heavily relies on the level of daily exposure to spoken language and cognitive stimulation,
language development is particularly susceptible to experience (Clark, 2016). Poor exposure
to language results in lower vocabulary and language growth (Huttenlocher, Waterfall,
Vasilyeva, Vevea, & Hedges, 2010). Experience, parental stimulation, and parent-child
interactions play an equally important role in the development of early cognitive skills
(Ayoub et al., 2009; Tucker-Drob & Harden, 2012), whilst motor development, by contrast,
is mainly dependent on maturation and requires little parent-child interaction (DiPietro,
2000). As with competence, developmental dysfunction is malleable through experience and
parent-child interactions: Negative parental control may lead to impoverished self-regulatory
skills (Karreman, van Tuijl, van Aken, & Dekovic, 2006) and problem behavior (Olson,
Ceballo, & Park, 2002). According to the bioecological model
the greater developmental impact of proximal processes on children growing up in
disadvantaged or disorganized environments is to be expected to occur mainly for
outcomes reflecting developmental dysfunction. By contrast, for outcomes indicating
developmental competence, proximal processes are posited as likely to have greater
impact in more advantaged and stable environments. (Bronfenbrenner & Morris, p.
803, italics in original)
This assumption is based on the following reasoning. Stable and organized environments are

needed to enable parents to engage with developmental competencies in a supportive and
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responsive manner. The absence of such an environment results in a lack of resources—Dbe it
psychological, physical, or educational—to provide stimulating experiences. Research
evidence, such as the finding that at-risk families offer dramatically less verbal input than the
average family (Hart & Risley, 1995), supports this claim. In addition to insufficient parental
resources, children from at-risk families show more manifestations of developmental
dysfunction themselves than children from privileged families (Olson et al., 2002). This
combination results in disadvantaged parents focusing more strongly than privileged parents
on childhood dysfunction as opposed to competence. To the best of our knowledge, however,
this assumption awaits empirical evidence. On the one hand, differential effects of proximal
processes on developmental competence versus dysfunction over the course of the early years
have yet to be investigated simultaneously. On the other hand, previous intervention studies
show no evidence of greater impact on developmental dysfunction as opposed to competence
in disadvantaged families (see Gomby, 2005, for a review).

A pivotal final consideration is the question what it is that makes the environment an
at-risk setting. The bioecological model assumes that multiple risk factors have a compound
escalating effect since similar disruptive properties of interconnected microsystems tend to
reinforce each other (Bronfenbrenner & Morris, 2006). Robust empirical evidence supports
this claim. The presence of a single risk factor rarely affects child development. Only the
exposure to multiple risk factors increases the likelihood of developmental consequences (see
Evans et al., 2013, for a review). These findings are central to the implementation of home-
visiting programs because they apply to their primary addressees. However, the current state
of research does not yet provide sufficient evidence to answer the question for which families
home-visiting programs are best suited, leading Gomby, Culross, and Behrman (1999) to
urge researchers to further explore which families benefit most from these programs. NFP

program has proven to be effective for a very specific subgroup, namely young, first-time
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mothers (Olds et al., 2007). As a universal preventive measure for a larger population, there
is so far a lack of findings on PAT concerning the adequate target group. Adding to this, the
notion of risk raises a further fundamental concern. Children in Switzerland are less
disadvantaged in terms of poverty or access to healthcare than children in the U.S. (OECD,
2018). At the level of the exosystem, the environments in which the children grow up in can
therefore not be directly compared. Previous replications in Western European countries
found either no positive impact on child development (Robling et al., 2016, for the United
Kingdom) or only in a subgroup (Sierau et al., 2016, for Germany). Therefore, robust
evidence of the effectiveness of home-visiting programs in Switzerland or other Western
European countries is highly desirable.

In sum, two important research gaps were identified. First and foremost,
disadvantaged children in Switzerland suffer measurable inequalities, but the effectiveness of
home-visiting programs as suitable means of promoting equity has not been substantiated to
date. Secondly, studies to date do not provide sufficient information on which microsystems
and for which developmental outcome home-visiting programs are suitable and effective.
The Current Study

Bronfenbrenner’s process-person-context-time (PPCT) model (Bronfenbrenner &
Morris, 2006) forms the theoretical framework of the current research project. The
longitudinal RCT ZEPPELIN 0-3 was conducted to analyze the effectiveness of the PAT
program in the German-speaking part of Switzerland. The study consisted of four
measurement points over the course of the first three years. At each measurement point child
and context characteristics, as well as child-context interactions, were assessed (Lanfranchi &
Neuhauser, 2013). The purpose of the current paper is twofold: (1) to examine the
effectiveness of PAT in the German-speaking part of Switzerland on child outcomes after

three years of intervention, and (2) to identify families for which PAT is effective. Child
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health and adaptive behavior were monitored over the entire period. whereby the latter
included age-appropriate developmental milestones and self-help skills. Effects on
developmental competence were examined on the basis of three skill domains: cognitive,
language, and motor. Problem behavior and effortful control were assessed as manifestations
of developmental dysfunction. Based on the aforementioned theoretical and empirical
evidence, it was hypothesized, that (1) participation in PAT improves language and cognitive
skill outcomes and reduces problem behavior and lack of control, and that (2) PAT is most

effective in high-risk families.

Methods

Recruitment and Randomization

For recruitment purposes, an interdisciplinary network within the existing
community-service infrastructure (e.g., parent-counseling offices, pediatricians, midwives,
and social counseling, and psychological and psychiatric services) was established. This
network recruited families exhibiting at least two distinct psychosocial risk factors on the
personal (e.g., mental illness), the family (e.g., single parents), the social (e.g., no social
network), or on the material level (e.g., confined living space). Exclusion criteria were
persons with (a) no permanent residency permit, (b) severe illness or disability of the child,
(c) severe illness or disability of the parent requiring inpatient and long-term psychiatric
treatment, and (d) other intensive treatments or child protection procedures. These families
were then referred to the study on the voluntary basis (N = 587, see Figure 1). In Switzerland,
the parent-counseling offices receive notification of newborns in the area and contact all
families by standard. If they were not able to contact a family, additional measures—usually
the visiting of the family at home—were undertaken. A parent educator then contacted the

selected families, visited them at home, and informed the parents about the control-group
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design and the study objective to evaluate the implementation of PAT as a prospective new
support service. Of the total, a remaining 255 families gave their consent to participate and
were referred to randomization. Stratified block randomization was used to assign each
family to either the intervention group (IG) or the control group (CG; see Neuhauser,
Ramseier, Schaub, Burkhardt, Templer, & Lanfranchi, 2015 for a detailed description). Strata
were project site, cumulative psychosocial risk factors (high/low), marital status (single

parent: yes/no), and German-language proficiency (interpreter: yes/no).

Referrals: N = 587 families

Excluded: n =332

(124 determined ineligible, 171
declined participation, 24 unable
to contact, 13 relocated)

A 4

\ 4
Randomized: n = 255

I
v v

Allocated to Allocated to
Intervention Group: n = 137 Control Group: n =118
Excluded: n=5 Excluded: n =2
—»{ (4 declined participation, 1 —»| (ineligible)
ineligible)
\ 4 \ 4
to, Baseline interview: n = 132 to, Baseline interview: n = 116
t1, (12 months after birth): n = 123 t1, (12 months after birth): n = 110
Attrition: 6.8% Attrition: 5.1%
t2, (24 months after birth): n =117 t2, (24 months after birth): n = 106
Attrition: 11.4% Attrition 8.6%
ts, (36 months after birth): n = 109 ts, (36 months after birth): n = 102
Attrition:; 17.4% Attrition; 12.1%

Figure 1. CONSORT Flow Diagram.
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Participants

After randomization, four families declined participation and three families were later
determined ineligible due to severe illness of their children, which only became evident with
increasing age (e.g., one premature child with severe developmental delays). Therefore, the
final experimental group consisted of 248 families (N = 261 children, including 13 twins).
Table 1 shows the socio-demographics of the participating families. What is noteworthy is
that the primary language of 78.3% of the children was non-German. The parents were from
different ethnic backgrounds, the most frequent being Swiss nationals (mothers, 26.6%,
fathers, 29.0%) Portuguese (8.9%, 9.7%), Turkish (8.5%, 9.3%), Kosovar (8.5%, 10.5%), and
Eritrean (5.2%, 4.8%). The indicators of multi-ethnicity used were: (a) children’s primary
language, (b) children’s bilingualism, (c) the mothers” German proficiency, and (d) the
mothers’ life share in Switzerland (ascertained by dividing the number of years lived in
Switzerland at the time of the child’s birth by the mothers’ age, multiplied by 100). Baseline
equivalence was analyzed using binary logistic regression on group assignment. This analysis
showed no statistically significant effects of the socio-demographics listed in Table 1.
However, bivariate comparisons revealed marginally significant higher proportions of
monolingual children and families recruited through additional measures in the CG. These

differences were accounted for in the subsequent analyses.
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Table 1

Demographic characteristics at baseline assessment and at 36 months: Comparison of the experimental groups and risk levels

Baseline 36 months
IG(=1) CG (=0) low-risk medium-risk high-risk 1G CG
n 132 116 64 111 73 109 102
Variable %/M (SD) %/M (SD) %/M (SD) %/M (SD) %/M (SD) %/M (SD) %/M (SD)
Children
Girls (=1) 56.8 48.4 47.8 52.6 57.7 55.8 50.0
Birth weight (gram) 3171.9 (611.9) 3289.0 (593.4) 3330.9 (632.7) 3204.2 (541.8) 3169.4 (665.3) 3214.6 (606.0) 33025 (612.2)
Gestational age (weeks) 39.0 (2.2) 39.3(1.9) 39.1(2.1) 39.3(1.6) 38.9 (2.6) 39.0 (2.2) 39.3(2.0)
Age at randomization (days) 51.3(38.9) 55.0 (49.8) 54.9 (42.9) 58.5 (40.2) 43.1 (50.0)* 53.3(35.9) 56.5 (50.7)
Foreign first language (=1) 377.3 79.3 73.1 79.3 79.5 77.1 81.4
Bilingual (=1) 14.4 6.9 16.4 9.5 9.0 16.5 6.9*
Family
Recruited through additional measures (=1) 14.4 24.1* 21.9 21.6 12.3 10.1 23.5%*
Twins (=1) 10.1 9.8 4.7 45 6.8 3.7 5.9
Number of siblings 0.6 (0.8) 0.7 (0.9) 0.4 (0.6) 0.6 (0.9) 0.9 (1.0)** 0.6 (0.9) 0.7 (1.0
Global risk HBS 47.5 (16.6) 44.8 (15.6) 25.7 (6.4) 45.4 (5.5) 65.7 (7.1)*** 47.1(17.1) 44.4 (15.7)
ISEI 27.1(21.2) 31.5(23.2) 39.8 (24.3) 29.7 (21.6) 19.1 (16.2)*** 27.8 (22.2) 32.5(23.7)
Mother
Age at birth (years) 29.4 (5.9) 29.9 (5.5) 30.5(5.3) 29.8 (5.8) 28.7 (5.9) 30.1(5.8) 30.2 (5.6)
Single parent (=1) 13.0 14.7 1.6 9.1 31.5%** 11.0 13.7
No post-compulsory education (=1) 31.8 38.2 20.3 41.8 54.8%** 39.4 44.6
Life share in Switzerland (%) 37.2(36.5) 40.9 (35.8) 49.5 (40.6) 34.6 (33.0) 36.1 (35.1)* 38.7 (36.6) 39.4 (34.8)
German language proficiency
None (=1) 121 11.2 47 12.6 16.4 8.3 10.8
Low (=2) 19.7 18.1 17.2 21.6 16.4 20.2 19.6
Sufficient (=3) 28.0 22.4 20.3 26.1 28.8 29.4 24.5
Good (=4) 40.2 48.3 57.8 39.6 38.4 42.2 45.1

Note. ISEI = International Socio-Economic Index of Occupational Status (Ganzeboom, De Graaf, & Treiman, 1992). N was 261 in the case of gender and birth weight
(individual children).

Coding of the corresponding categories in parentheses.

***p < .01, **p < .01, *p < .05, *p < .10, two-tailed.
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Intervention

The intervention was carried out at three sites in the suburbs of Zurich, Switzerland (n
=100, n =81, and n = 67 families) by 11 parent educators, each accompanying 18 to 28
families, with a balanced distribution of IG and CG. PAT was not offered to the CG.
However, they had access to standard health services and were referred to child-related
institutions in the community if necessary, e.g., if the wellbeing of the child was uncertain or

if the researchers suspected developmental delay.

Data Collection and Measures

Data were collected at four measurement points. Baseline data collection consisted of
a home visit and a guided interview by a research assistant prior to the intervention, and took
place approximately three months after birth. The subsequent measurement points were set at
the approximate birthdays of the children: t; at 12 months, t at 24 months, and tz at 36
months. During the first appointment, research assistants performed a guided interview at the
families’ homes, supplemented by parent questionnaires. At ts, research assistants
additionally conducted small effortful control experiments with the children. Research
assistants were blind to the experimental condition at the baseline interview; however, they
were not masked anymore to the experimental condition at t; to t3. During a second
appointment at public family centers, pediatricians who were blinded to the experimental
condition tested the children’s development and questioned the parents about the child’s
health and adaptive behavior. A third appointment was added at t3, in which trained and
blinded student collaborators tested the children’s intelligence, again at public family centers.
Intercultural interpreters translated interviews and tests with parents who were not proficient

in German, and all questionnaires were available in multiple languages.
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Family characteristics. Socio-demographic information was gathered during the
interviews. The Heidelberger Belastungsskala (Heidelberg Stress Scale, HBS; Sidor,
Eickhorst, Stasch, & Cierpka, 2012) was used to assess the family’s level of psychosocial risk
at the baseline interview. This assessment is based on a semi-structured interview concerning
risk and protective factors (e.g., employment situation, social contacts) and on observations
(e.g., apartment size, parent-child interaction). These findings subsequently lead to an
assessment of the psychosocial risk level on a continuous scale ranging from 0 to 100 in four
domains: material (e.g., confined living space), social (e.g., no family support),
family/personal (e.g., single parenting), and child (e.g., prematurity). Finally, all risk and
protective factors result in a global risk score. Concurrent, predictive, and discriminant
validity were evaluated in a sample of 284 German at-risk families (Sidor et al., 2012). In the
current study, three coders performed the assessments. To determine the interrater reliability,
30 families were randomly selected and assessed by all coders. Interrater reliability was
moderate to good, with intraclass coefficients ranging from .64 to .84, depending on the
domain. The scores from the primary coder were used for the analyses.

Based on the stratification block risk-level, three groups were formed for additional
analyses: Families categorized as “low-risk” had a global score below 40 (i.e., risk cannot be
fully compensated by existing protective factors, 1G, n = 29, CG, n = 35); families with a
score between 40 and 59 (i.e., considerably more burdened than unaffected domains, I1G, n =
60, CG, n = 51) were categorized as “medium-risk”; and families with a value of 60 and
above (i.e., possibilities of undisturbed family functioning are rare, IG, n =43, CG, n = 30) as
“high-risk”. Increasing risk was associated with more siblings, lower ISEI, a larger
proportion of single mothers and of uneducated mothers, and migration of the mothers to

Switzerland at an older age (see Table 1).
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Child outcomes. At t; to ts, the pediatric testers used a non-standardized checklist to
assess children’s health (e.g., hearing difficulties) and children’s adaptive behavior, or "skills
that have been learned by people to function in their everyday lives” (Tassé, 2009, p. 114).
Adaptive behavior comprised age-specific self-help skills, such as children’s sleeping or
toileting behavior, and developmental milestones in motor (e.g., standing on one leg),

language (e.g., word combination), communication (e.g., question formulation), and

Developmental Competence. At t: to t3 the Bayley Scales of Infant and Toddler
Development was employed (BSID I1lI; Bayley, 2006; Reuner & Rosenkranz, 2014). The
BSID Il is the most widely used test in infant developmental assessments and intervention
research (Johnson, Moore, & Marlow, 2014). The test offers age-normed scores for cognitive,
language, and motor skills, and a composite score developmental status of these three scales
(M =100, SD = 15); as well as normed scores for the subscales of receptive and expressive
language and of fine and gross motor skills (M = 10, SD = 3). The norms of the German
version of the BSID 111 are based on 878 German-speaking, monolingual children. The
German version shows questionable (fine motor scale, a = .68) to good internal reliability
(gross motor scale, o= .83). Content, construct and concurrent validity were established

(Reuner & Rosenkranz, 2014). No Swiss German norms are available.

Active vocabulary was rated at t, and tz with the checklist “Language Assessment-
Brief” (SBE-2-KT and SBE-3-KT; von Suchodoletz, Sachse, Kademann, & Tippelt, 2012).
This parental questionnaire concerns active vocabulary in the children’s primary language,
consisting of 57 words at 24 months and 82 words at 36 months. The questionnaire shows
excellent internal reliability (o = .98, in both versions). Concurrent validity was established.

Normed scores for German-speaking children are available for age groups ranging from 21—
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24 months and from 32-40 months, respectively. Since several children were outside this age

range, percentages and not the standardized scores were used in the current analyses.

At t3, intelligence was tested using the Snijders-Oomen Non-verbal Intelligence Test
(SON-R 2% —7; Tellegen, Laros, & Petermann, 2007) at tz. This test offers age-normed
scores (M =100, SD = 15) for intelligence, a sub-score for reasoning tests (categories,
analogies, and situations), and a sub-score for performance tests (mosaics, puzzles, and
patterns). The German norms of the SON-R 2%z —7 are based on the weighted data from 1027
children, in which 18.1% of the children had an immigrant background. The overall scale
shows excellent internal consistency (o = .90). Content, concurrent and discriminant validity

is established.

Developmental dysfunction. At t, and ts, parents rated their children’s problem
behavior on the DSM-IV-oriented scales of the preschool version of the Child Behavior
Check List (CBCL 1%2-5; Achenbach & Rescorla, 2000): 45 problem-items are rated on a
scale ranging from 0 (not true (as far as you know)) to 1 (somewhat or sometimes true) to 2
(very true or often true), and result in standardized T-scores (M =50, SD = 10) in five
subscales: affective problems (e.g., “underactive, slow moving, or lacks energy”), anxiety
problems (e.g., “doesn’t want to go out of home”), pervasive developmental problems (e.g.,
“disturbed by any change in routine”), attention deficit/hyperactivity problems (e.g., “quickly
shifts from one activity to another”), and oppositional/defiant problems (e.g., “disobedient™).
Normed scores are based on a sample of 700 U.S. children. German norms are not available.
However, an examination of the U.S. standardization with a small German sample indicates
that the U.S. norms can be applied in Germany without the risk of major bias (Elting, 2003),

with the study showing comparable reliability (o > .70) and concurrent validity to the U.S.
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version.

At t3, effortful control was assessed with two tasks from a larger battery (Kochanska,
Murray, Jacques, Koenig, & Vandegeest, 1996). The complete battery shows good internal
consistency (o > .70) and corresponds with maternal ratings of impulsivity and inhibitory
control. Both tasks assess the children’s executive processing of affective stimuli and the
ability to suppress a dominant response and instead execute an alternative, subdominant
response (Kochanska, Murray, & Harlan, 2000). First, in the “dinky toys” task the children
can choose one of five attractive toys from a box. However, children are asked to put their
hands on their knees, remain immobile, and only verbally name the preferred toy once the
box is opened. Children’s behavior is coded as 0% (grabs a toy), 20% (touches a toy), 40%
(points to toy), 60% (removes hands from knees), 80% (hands twitching but remain on the
knees), and 100% (hands rest immobile on the knees). This task was performed twice in a
row. Second, an adapted version of the “gift delay” task was employed (Mulder, Hoofs,
Verhagen, van der Veen, & Leseman, 2014). An attractively wrapped gift was presented to
the children. They were instructed not to touch the gift until the researcher permitted them to
do so after one minute. Children’s behavior was coded as 0% (unwraps gift completely), 25%
(tearing the wrapping paper), 50% (grabs the gift), 75% (touching the gift), and 100% (not
touching the gift). This second task was performed only once at the end of the visit.

Additionally, a composite score of the two tasks was calculated.

Analyses

Attrition and missing data. Figure 1 shows the flowchart of the participants’
progress through the phases of the study. Prior to ty, 15 of the 248 families at baseline
dropped out of the program (5.6%), 11 families completed at least one measurement (i.e.,

interview or testing) of one wave in addition to baseline (4.4%), 15 families two waves
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(6.0%), and 208 families completed all waves (83.9%). The rates of overall attrition (14.9%)
and differential attrition (5.4%) at ts meet the evidence standards of the What Works
Clearinghouse™ (2017). We analyzed predictors of attrition at t3 using binary logistic
regression with the socio-demographics presented in Table 1 and the program site as
predictors. Attrition was not statistically significantly affected by group membership, Odds
Ratio (OR) = 2.09, 95% confidence interval (95% CI) [0.83, 1.39], p = .118. However, results
show that families with the following characteristics were more likely to drop out prior to
completion of the program: fewer children (i.e., number of siblings), OR = 0.44, 95% ClI
[0.18, 1.11], p = .083; recruited through additional measures, OR = 0.18, 95% CI [0.06,
0.54], p = .002; younger mothers (i.e., mother’s age on giving birth in years), OR = 0.89,
95% CI [0.81, 0.97], p = .007; and mothers with post-compulsory education, OR = 3.90, 95%
CI[1.32,11.52], p = .014. No other statistically significant attrition effects with p < .10 were
found.

Table 4 shows the amount of missing data in the single measures at t3. There were two
instruments with a large proportion of missing data: the SON-R 2% —7 and the effortful
control tasks. The effect of missingness in these variables was analyzed based on the manifest
data for the BSID Il composite score. This score correlates statistically significantly with the
SON-R 2%, -7, r = .58, p <.001, and the combined effortful control tasks, r = .47, p <.001,
therefore giving a meaningful criterion. Group (CG, IG) x Missingness (non-missing,
missing) univariate ANOVAs were conducted on the scores of the BSID Il at ts. In the case
of the SON-R 2%, —7, there was no statistically significant effect of missingness, F(1, 208) =
1.75, p = .155, or of the interaction of Group and Missingness, F(1, 208) = 0.09, p = .768. In
the case of the combined effortful control tasks, the interaction of Group and Missingness
was not statistically significant, F(1, 208) = 0.13, p =. 716. However, there was a statistically

significant main effect of missingness, F(1, 208) = 6.91, p =. 009. The group with missing
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values in the effortful control tasks showed a backlog corresponding to an effect size of 0.34.
This difference suggests that the manifest data might misrepresent the true but unknown
performance of the complete baseline sample. Provided that those participants with missing
values potentially demonstrate the same performance in specific outcomes as others with
similar known characteristics (i.e., MAR-assumption; Enders, 2010), the performance of the
complete sample can be estimated—in our main analyses by applying multiple imputation
(Little, 1988; Rubin, 1987). A sequential regression approach with predictive mean matching
and a constant 25 iterations was carried out to estimate 40 complete data sets, including the
randomization variables, the baseline variables presented in Table 1, predictors of attrition,
and all dependent variables. Reported pooled results correspond to the means of the results of

the 40 data sets.

Data analysis. All analyses were performed with SPSS 24. Longitudinal data were
analyzed using Generalized Estimating Equations (GEE; Twisk, 2013; Zeger & Liang, 1986).
GEE employs quasi-likelihood to iteratively estimate marginal regression coefficients, and
takes into account within-subject correlation between measurements points in longitudinal
data. An autoregressive correlation was chosen to fit the data. Predictors were experimental
group (control = reference group), measurement point (i.e., time), and Group x Time. Time
was modeled as a scaled variable ranging from -2 (t1) to 0 (t3). Thus, the unstandardized
regression coefficient for the experimental group represents the expected group difference at
t3 based on the linear regression. Glass’s A was used to estimate effect sizes. This procedure
is based on the standard deviation from the control group, and is therefore untainted by the
intervention effects, making it more reflective of the population standard deviation (Glass,
McGaw, & Smith, 1981).

Measures with only one measurement point (i.e., SON-R 2% —7, effortful control)
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were analyzed using linear regression. Single items were not imputed, but analyzed with the
manifest data using binary logistic regression, t-tests, or y?-tests, depending on the outcome.
Statistically significant intervention effects and interactions of Group x Time were analyzed
further. Time, risk-level and Group x Risk-level linear GEEs were performed on child
outcomes in order to analyze differential effects depending on risk-level (i.e., low-risk,
medium-risk, high-risk according to the HBS). If not otherwise stated one-tailed statistical
testing was used. One-tailed tests provide more power to detect an effect in an a-priori
defined direction (Cohen, Manion & Morrison, 2011). Kimmel (1957) has formulated three
criteria which justify the directional testing of hypotheses. These standards are met in the
current study: First, the control group received no treatment, thus “a difference in the
unpredicted direction, while possible, would be psychologically meaningless” (pp. 352—353).
Second, equal to null results, negative results would speak against the effectiveness of PAT,
thus “results in the unpredicted direction will, under no conditions, be used to determine a
course of behavior different in any way from that determined by no difference at all”
(Kimmel, 1957, p. 353). Third, previous trials show no or positive effects of PAT on child
development (Neuhauser, 2014). Furthermore, theory unequivocally states that an enriched
environment improves child outcomes and that especially high-risk families can be supported
in the provision of a healthy environment (Bronfenbrenner & Morris, 2006; Rutter, 2011;
Sameroff, 2010), thus “a directional hypothesis is deducible from psychological theory but
results in the opposite direction are not deducible from coexisting psychological theory”

(Kimmel, 1957, p. 353).

Covariates. Children’s age at testing in days, children’s gender, global risk HBS (if
not an explicit factor), and the mothers’ German proficiency were included as covariates. The

latter takes account of the fact that many instruments were either translated by intercultural



PARENTS AS TEACHERS: EFFECTS ON CHILD OUTCOMES 25

interpreters, or were completed in a foreign language by mothers with little or no German
proficiency, or may not have been precisely grasped by mothers with just sufficient German

proficiency to complete the German versions of the instruments.

Results
The following sections report the intervention effects on child outcomes. Correlations
between the measures are presented in Table 2. Children’s manifest scores over the course of

the three years are shown in Table 3. Table 4 shows the results of the GEEs and regressions.

Table 2

Bivariate correlations between developmental outcomes at t3

Outcome 0 1 2 4 5 6 7 8 9 10 11 12 13 14
Global risk HBS

1 Milestones -13

2 Self-help -.09 19"

4 Cognition -36™" 557 16" -

5 Motor -23™ B52™ 15" 56 -

6 Language -36™"  .63™ 19" .69™ 56" -

7 Vocabulary -09 59" 19" 44 24™ 557 -

8 Intelligence -36™"  .44™ 09 557 46T 48 317 -

9 Affective .07 -13 .03 -14 04 177 -19° -12 -

10 Anxiety 08 -22° -02 -14 -01 -18 27" -16 .58 -

11 Developmental 06 -19° -13 -20° —-04 -26" -28" -13 717" 597" -

12 ADHD .05 -08 -08 -.06 .09 -14 17" -08 .39 28" 37T -

13 Oppositional -01 -09 -01 .00 .03 .03 -12 .04 39 28" 347 38 -

14 Dinky Toys .13 277 19" 437 237 35 17 21" .06 .03 .07 .03 A1 -
15 Gift Delay 13 18" 02 237 13 277 A6 .24 -09 -02 -12 -.03 .01 .13

“p <.05. p < .01. "p < .001, two-tailed.

Health

No statistically significant group differences were found concerning health. At 36
months, similar proportions of children were prescribed glasses (IG, 2.9%, CG, 1.0%), a
hearing aid (I1G, 3.8%, CG, 1.0%), a therapy (IG, 3.7%, CG, 7.7%), had completed the
recommended vaccinations (IG, 98.1%, CG, 96.0%), and had never been hospitalized over
the course of the three years (IG, 68.2%, CG, 73.6%). Two children needed hospitalization

after an accident. The main reasons for hospitalization were acute infections (e.g., acute
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upper respiratory infections) or other isolated incidents, such as a tonsil operation or cyst

surgery.

Table 3

Manifest means and standard deviations of developmental outcomes

1G CG low-risk medium-risk high-risk
Outcome M (SD) M (SD) M (SD) M (SD) M (SD)
Self-help skills t1 52.7 (25.9) 43.2 (24.4) 47.9 (24.7) 49.2 (25.9) 47.0 (26.1)

t;  56.0 (15.8) 48.2 (15.0) 54.8 (15.7) 50.7 (16.5) 52.2 (15.1)
t: 613 (218) 54.9 (22.3) 56.8 (21.8) 60.1 (23.4) 56.5 (20.8)
Milestones t 886 (10.1) 87.0 (10.9) 89.2 (10.3) 87.4 (10.2) 87.2 (11.0)
t, 910 (118) 86.6 (14.2) 90.1 (10.0) 88.7 (13.7) 88.0 (14.7)
ts 833 (13.9) 80.1 (15.4) 83.3 (14.5) 80.9 (15.8) 815 (13.1)

Cognitive skills t 1036 (11.9) 1009 (14.3)  103.1 (11.8)  103.9 (13.0) 99.6 (14.2)
t 975 (15.4) 95.3 (14.4)  102.0 (15.5) 97.3 (13.1) 90.7 (15.0)
t  89.6 (11.8) 87.0 (11.4) 93.4 (9.9) 87.4 (11.3) 85.0 (12.2)
Language skills . 89.3 (116) 84.3 (12.8) 90.0 (12.2) 86.6 (12.7) 84.6 (11.8)

t, 89§ (21.6) 835 (17.9) 93.2 (21.8) 85.6 (18.6) 81.8 (19.1)
ts 911 (15.7) 88.4 (15.0) 97.0 (17.0) 88.5 (14.6) 84.9 (12.3)
Motor skills t 991 (134) 97.6 (15.0) 98.8 (14.2) 98.3 (14.4) 98.2 (13.9)
t, 1023 (157) 1014 (145) 1039 (12.9) 1027 (15.9) 98.9 (15.6)
ts  99.1 (12.6) 96.1 (13.0) 99.7 (12.8) 98.7 (12.3) 94.0 (13.1)

Vocabulary t 591 (30.7) 48.9 (30.1) 60.1 (32.6) 52.2 (30.8) 52.4 (28.8)
t; 817 (19.7) 73.9 (25.8) 79.4 (24.8) 75.4 (24.9) 80.2 (18.4)
Intelligence t3  96.1 (15.1) 95.1 (15.0) 53.8 (5.3) 55.7 (6.4) 56.2 (7.8)
Affective problems t, 555 (6.8) 55.2 (6.5) 54.7 (6.5) 56.4 (7.1) 56.4 (8.7)
t; 548 (5.9) 57.0 (8.6) 53.0 (4.1) 55.3 (6.6) 55.2 (6.7)
Anxiety problems tz 545 (5.9) 54.9 (6.3) 53.9 (5.8) 56.1 (6.7) 55.1 (7.4)
ts 542 (5.9) 56.2 (7.3) 53.1 (4.8) 56.1 (7.6) 55.6 (7.6)
Pervasive developmental problems t 54.8 (6.7) 55.6 (7.4) 56.1 (8.1) 56.7 (8.1) 56.7 (9.4)
ts 552 (7.1) 57.8 (9.5) 53.0 (3.8) 54.3 (5.0) 53.8 (5.1)
ADHD problems to 53.0 (3.7) 54.7 (5.6) 53.1 (4.4) 53.9 (4.8) 53.2 (4.5)
t; 532 (4.1) 53.8 (5.1) 52.3 (4.0) 535 (5.1) 52.3 (2.9)
Oppositional/defiant problems t; 53.2 (4.4) 52.4 (4.1) 52.9 (5.3) 53.8 (4.9) 52.3 (4.4)
t; 533 (5.5) 52.9 (4.2) 53.8 (5.3) 55.7 (6.4) 56.2 (7.8)
Dinky toys t3 312 (33.3) 22.0 (25.3) 38.5 (29.9) 245 (29.1) 18.9 (28.3)
Gift delay t; 831 (29.4) 83.9 (29.6) 88.6 (27.2) 83.8 (29.5) 76.9 (31.1)

Adaptive Behavior

Children from the IG complied with a statistically significant larger proportion of
developmental milestones and self-help skills (see Table 4). Table 5 shows the percentage of
children who complied with the single items of the checklist. Logistic regression analyses
based on the manifest data showed significant effects in the case of sleeping alone, OR =

1.88, 95% CI [1.05, 3.36], p = .017, and scissor use, OR = 3.50, 95% CI [1.70, 7.18], p =
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.001. As a qualification, a ceiling effect can be observed for several items with compliances
of nearly 100 percent (e.g., only five children in total did not use the word “no”’). Adaptive
behavior did not significantly correlate with global risk HBS (see Table 2). No effects of

either risk-level nor Group x Risk-level were found in the GEEs.

Developmental Competence

There was a significant intervention effect on the developmental status of the BSID |11
in the imputed results, and a marginally significant effect in the manifest results (see Table
4). Statistically, the intervention showed no effect on cognition and motor skills in the pooled
results of the imputed data. However, there was a significant effect on cognition in the
manifest results. The IG scored significantly higher in expressive language skills. The similar
effect was observed in vocabulary as rated by the parents. Groups did not differ significantly
in receptive language skills, but group differences declined statistically significantly over
time, as demonstrated by the negative interaction of Time x Group. Linear regression
analyses with the imputed data for the single measurement points showed that adjusted group
differences declined from B = 1.20, 95% CI [0.52, 1.87], p =.001 at t1, B = 0.83, 95% ClI
[0.07, 1.59], p = .160, at t2, to B = 0.33, 95% CI [-0.33, 1.00], p = .164 at t3. No intervention
effects were found in the intelligence scores.

Global risk correlated significantly with all subscales of the BSID 11 (see Table 2).
Separate GEEs showed that risk-level had a significant effect on the developmental status, B
=-3.23, 95% CI [-5.06, —1.40], p = .001, cognition, B = —3.46, 95% CI [-5.72, -1.20], p =
.002, receptive language, B =-1.12, 95% CI [-1.56, —0.68], p = .000 and expressive
language, B = -0.56, 95% CI [-0.94, -0.17], p = .003. No significant interactions of Group

and Risk-level were found.
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Table 4

Intervention effects on child outcomes

Manifest Pooled results Group

Missing data at t3 Group Group Time x Group atts

Outcome % B (SE) Wald p B 95% ClI p B 95% CI p Glass A
Adaptive behavior 18.4 5.79 (1.79) 10.57 .001 4.83 [1.33,8.34] .004 -0.49 [-2.94, 1.96] 697 .34
Milestones 18.4 4.70 (1.86) 6.36 .006 3.86 [0.18, 7.54] .020 0.91 [-1.24, 3.06] 406 .28
Self-help skills 18.4 6.85 (2.76) 6.15 .007 5.76 [0.16, 11.35] .022 -1.89 [-6.26, 2.49] 397 .26
Developmental status 18.8 2.40 (1.47) 268 .051 2.20 [-0.20, 4.61] .034 -0.47 [-1.88, 0.94] 518 21
Cognition 18.4 2.54 (1.52) 280 .047 2.20 [-0.65, 5.05] .065 -0.33 [-2.31, 1.65] 745 19
Motor 18.8 1.68 (1.64) 1.04 154 1.58 [-1.20, 4.36] 133 0.23 [-1.73, 2.19] 819 14
Fine motor 18.4 0.23 (0.29) 059 222 0.19 [-0.37,0.76] .253 -0.02 [-0.37,0.33] .895 .09
Gross motor 18.8 0.29 (0.30 092 .169 0.28 [-0.28, 0.85] .162 0.10 [-0.38, 0.57] .696 .08
Language 18.4 2.68 (2.00) 1.78 .091 2.78 [-0.57, 6.12] .052 -1.29 [-3.21, 0.62] .185 .20
Receptive language 184 0.24 (0.39) 0.40 .264 0.29 [-0.39, 0.98] .201 -048  [-0.93,-0.03] .036 10
Expressive language 184 0.68 (0.34) 402 .023 0.65 [0.07, 1.24] .015 0.08 [-0.25, 0.41] .632 .28
Vocabulary 27.6 7.85 (3.15) 6.19 .007 8.15 [1.49, 14.80] .008 -1.06 [-8.61, 6.48] 782 .39
Problem behavior 26.4 -1.49 (0.65) 529 .011 -1.27 [-2.53, 0.00] .025 -0.84 [-2.10, 0.43] 194 -30
Affective 26.4 —2.38 (1.01) 5.49 .010 -215  [-4.10,-0.21] .015 -2.16 [-4.38, 0.06] .056 -35
Anxiety 26.4 —2.11 (0.88) 5.69 .009 -1.29 [-3.25, 0.68] .100 -0.97 [-3.19, 1.25] .390 -20
Pervasive developmental 26.4 —2.49 (1.15) 471 .015 -2.18 [-4.52,0.16] .034 -1.15 [-3.62, 1.32] .361 -29
ADHD 26.4 -0.77 (0.65) 218 .070 -0.79 [-2.13, 0.56] 125 0.65 [-0.90, 2.19] 411 -.18
Oppositional/defiant 26.4 0.20 (0.69) 0.09 .385 0.05 [-1.36, 1.46] AT3 0.41 [-2.16, 1.06] .505 .01
Intelligence 31.4 2.69 (2.17) 1.24 109 1.49 [-1.69, 4.67] 179 - - - 12
Performance 31.4 2.04 (1.98) 1.03 .153 1.36 [-1.89, 4.61] .206 - - - 11
Reasoning 31.4 3.09 (2.52) 123 111 1.55 [-2.30, 5.40] .215 - - - 10
Effortful control 50.6 0.37 (3.61) 0.10 459 3.40  [-3.49,10.28] .166 - - - 15
Dinky toys 44.4 9.51 (4.76) 200 .024 6.46  [-2.34,15.26] .075 - - - 21
Gift delay 425 —0.47 (4.95) -0.10 462 0.33  [-9.61,10.34] 474 - - - .01

Note. Pooled data from 40 imputed datasets based on the randomization variables (age at randomization, program site, parent educator, single parents, twins, global risk HBS,
mothers’ German proficiency), predictors of attrition (number of siblings, mothers’ age, recruitment with extra effort and education level), child characteristics (gender,
gestational age, birth weight, first language, bilingualism), family characteristics (ISEI, mothers’ life share in Switzerland), age at testing and all dependent variables.

GEE: time (-2 =t;, -1 =15, 0 = t3), group (0 = CG, 1 = 1G), and Time x Group Generalized Linear Estimation Equation using an autoregressive correlation structure
controlling for child’s age at testing in days, child’s gender, global risk HBS, and mothers’ German proficiency.

Linear regression analyses with the same covariates were used in the case of single measurement points; t-statistics are reported.

Effect size was calculated by dividing the adjusted mean difference by the SD of the CG.
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Table 5

Adaptive behavior at 36 months

IG CG low-risk medium-risk high-risk
Outcome % % % % %
Self-help skills (o = .254)
Sleeps alone 52.8 39.6 45.8 52.2 37.9
Needs baby bottle 41.5 54.5 45.0 48.9 49.1
Eats balanced and independently 97.0 98.1 98.3 95.6 100.0
Uses diapers at daytime 39.0 40.2 36.7 44.4 35.1
Uses diapers at nighttime 65.4 66.3 76.7 59.6 64.4
Milestones (o = .672)
Stands on one leg 92.2 94.9 89.3 96.5 93.2
Walks stairs free-handedly 96.3 95.0 93.3 97.8 95.0
Rides a tricycle/ a like-a-bike 92.5 94.1 98.3 92.2 89.8
Uses scissors 85.6 65.7 80.3 72.7 75.4
Pretense play 95.2 89.3 93.3 92.2 91.2
Combines 3-5 words 89.0 84.6 88.5 82.6 91.7
Asks questions 92.5 94.9 91.7 94.3 94.7
Says “no” 98.1 97.1 98.4 95.7 100.0
Knows the colors 59.4 49.0 70.0 47.1 49.2
Says "I” 88.1 86.5 90.2 82.6 91.7
Plays alone for 20 min. 82.6 89.2 78.7 89.0 88.1
Draws faces 21.3 13.9 21.7 16.7 15.3
Stops at the road before crossing 92.8 91.2 92.9 93.8 88.5

Developmental Dysfunction

Children from the 1G showed statistically significantly less problem behavior as
measured by the CBCL 1%2-5. Specifically, there were significant effects on affective and
pervasive developmental problems and on anxiety problems in the manifest data (see Table 4).
By contrast, no statistically significant intervention effects were found on attention
deficit/hyperactivity problems and on oppositional/defiant problems. There was a statistically
significant Time x Group interaction in the affective problems scale. The groups did not differ at
ts, B =-0.09, 95% CI [-1.93, 1.76], p = .464, but only at ts, B = —2.18, 95% CI [-4.08, -0.27], p
=.013. No other statistically significant differences were observed. Finally, a significant effect
was found in the manifest results of the dinky toys task of the effortful control tasks. No group

differences were found in the gift delay task.
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As can be seen in Table 2, neither measure of developmental dysfunction correlated with
the global risk score. Risk-level had a significant effect on the dinky toy task, B =-11.01, 95%
CI [-21.55, -0.47], p = .021. The interaction of Group and Risk-level was significant in the case
of the total problem score, B =-1.70, 95% CI [-3.22, —0.18], p = .015, affective problems, B = —
3.84,95% CI [-6.21, —1.46], p = .001, and in the manifest data of pervasive developmental
problems, B =-2.22, 95% CI [-4.41, -0.03], p = .024. Separate GEEs for the three risk-level
groups showed that only in the high-risk group did group significantly predict the total problem
score, B =-2.19, 95% CI [-4.35, -0.04], p = .023, affective problems, B = -5.08, 95% CI [-8.64,
—1.53], p =.003, and pervasive developmental problems, B =-3.53, 95% CI [-7.45, -0.40], p =

.039.

Discussion

This study indicates the effectiveness of the early intervention program PAT in the
German-speaking part of Switzerland. The implementation of home-visiting programs to support
psychosocially disadvantaged families during their children’s first years is a recent development
in German-speaking countries, and research on its effectiveness is sparse (Taubner et al., 2015),
making the findings of the current study highly relevant. We found consistently positive effects
on child outcomes (effect sizes ranging from —0.01 to 0.39). In line with Bronfenbrenner’s
bioecological theory (Bronfenbrenner & Morris, 2006), the findings varied depending on the
developmental outcome. Meaningful effect sizes above 0.20 (Cohen, 1988) were found in areas
of developmental competence and developmental dysfunction. Children participating in PAT
showed increased adaptive behavior, developmental status, language skills, and decreased

problem behavior. By contrast, however, no meaningful increases were observed in children’s
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health and cognitive or motor development. The study further showed that the intervention was
not equally effective for all families involved. In terms of developmental dysfunction, families
exposed to high levels of psychosocial risk benefited most.

In general, results with and without imputation led to the same findings. However, only
the manifest data led to statistically significant results in some outcomes. Therefore, relying on
the pooled results is more conservative for most outcomes. Provided the MAR-assumption is
valid, relying on the pooled results would compensate for participants with lower results leaving
the study more often. Thus, the combination of the analyses ensures the credibility of the effects
mentioned.

In line with previous findings, the intervention did not increase children’s health or
children’s motor skills (Gomby, 2005). The overall healthy sample, with few health or other
medical problems (e.g. only two hospital stays due to injuries) certainly accounts for this finding.
Further, child access to the health care system is guaranteed in Switzerland and completely
covered by the compulsory health insurance system, including nine pediatric screenings during
the first three years after birth. Similarly, the study showed that over the course of the three
years, children’s motor development was within the normal range in the entire sample. The main
reason for this finding is possibly that the acquisition of motor skills is largely dependent on
child maturation (DiPietro, 2000; Laucht et al., 1997). Consequently, the promotion of motor
skills is particularly important in interventions for children with disabilities (Farran, 2000), as
opposed to when risks primarily stem from the environment. By contrast, PAT showed beneficial
effects on children’s adaptive behavior: We found small beneficial intervention effects both in
self-help skills and in the developmental milestones (effect sizes = 0.26, 0.26). Children who

took part in PAT were ahead of their peers without PAT in parent-led achievements such as to
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sleep alone (Sadeh, Tikotzky, & Scher, 2010).

As hypothesized, the intervention had positive effects on children’s language skills,
whereby it should be emphasized that actual language skills were most likely underestimated due
to the fact that the BSID 111 is standardized for German-speaking children (Reuner &
Rosenkranz, 2014). Moreover, translation of the test instructions was required for children not
proficient in German. As a consequence, grammatical discrepancies between languages may
have led to a cultural bias (cf. Goh et al., 2017). However, this effect was noticeable in both
groups, therefore differences between the two groups nevertheless remain meaningful. In fact,
the greatest effect size was found in children’s expressive language skills (effect sizes = 0.28,
0.39). This finding underpins the strong influence of the environment on language development
(Clark, 2016; Huttenlocher et al., 2010). In contrast to the stable beneficial effect of PAT on
children’s expressive language skills, the effect on children’s receptive language skills faded
over the course of the intervention. On the one hand, this finding corresponds to the hierarchical
nature of language development and the different timetables of comprehension and production
(Clark, 2016). Language comprehension builds both the foundation of and predicts language
production (Fisher, 2017). On the other hand, previous findings have established an exact
opposite trajectory in mutual influence (Raviv, Kessenich, & Morrison, 2004). Previous studies
also have shown that children can compensate for an initial delay in language production (Hart &
Risley, 1995). It thus remains to be seen in follow-up assessments whether this head start in
language production was due to a short-term effective increase in verbal input, thus allowing the
children from the control group to catch up in vocabulary, or whether this advantage has a long-
term stability, including beyond the end of the intervention.

With regard to the cognitive measures, the study revealed conflicting findings. The
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positive effect in the manifest data of the BSID 11 subscale corresponds to the demonstrated
influence of the environment on cognitive skills (Ayoub et al., 2009; Tucker-Drob & Harden,
2012). However, no group differences were found in the pooled results of the BSID 111 subscale
or in the intelligence score of the SON-R 2% —7. It is noteworthy that while mean intelligence
scores were within the normal range, children’s cognitive skills were remarkably below the
population mean. These discrepancies are probably due to differences between the instruments.
The most prominent difference concerns the role of spoken language during testing. While the
BSID I11 uses verbal instructions (which often had to be translated by our interpreters), the SON-
R 2% -7 is explicitly non-verbal. Therefore, the SON-R 2% —7 is more appropriate in estimating
the intelligence of children from immigrant backgrounds (Hagmann-von Arx, Meyer, & Grob,
2008). Given that there were a large proportion of children who primarily speak a foreign
language in the present sample, the SON-R 2% —7 results may give a better approximation of
children’s true cognitive skills. Having said this, a predictive assessment of cognitive skills is
only possible later in child development, i.e., from about four years onward (Shonkoff &
Phillips, 2000). It will thus have to be left to future assessments to assess cognitive skills more
reliably and to clarify whether the intervention has had an enduring positive effect.

Finally, PAT impacted outcomes of developmental dysfunction. Overall, PAT positively
affected children’s problem behavior (effect size = 0.30). Specifically, children participating in
PAT showed less affective, anxiety (i.e., only in the manifest results) and pervasive
developmental problems, and the group difference even increased over time. By contrast, no
intervention effect was observed in externalizing problem behavior (i.e., ADHD and
oppositional/defiant problems). Ultimately, we found a beneficial effect in on one of the effortful

control tasks in the manifest data, but not in the imputed data. However, this finding needs to be
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interpreted with caution because there was a large proportion of missing data.

Increased psychosocial risk was associated with reduced developmental competence. This
finding corroborates vast international evidence (Evans et al., 2013) and confirms the need for
early support of at-risk families in Switzerland (Stamm et al., 2009). As far as our second
hypothesis is concerned, high-risk families did not consistently benefit the most from PAT. The
intervention affected developmental competence (i.e., language skills) irrespective of risk-level.
By contrast, PAT affected developmental dysfunction (i.e., problem behavior) only in the most
vulnerable families. In these families, the increase in problem behavior observed in the control
group was not found in the intervention group. The bioecological model posits that proximal
processes in disadvantaged environments are more directed towards dysfunction rather than
towards competence (Bronfenbrenner & Morris, 2006). In high-risk families, effects should
therefore only be expected in the case of dysfunction, but not in the case of competence.
Contrary to this assumption, we found more favorable levels of both competence and
dysfunction in high-risk families. Subgroup results should be interpreted with caution (Olds et
al., 2007), and in this case are based on small sample sizes. Nevertheless, this discrepancy is
consistent with previous findings and deserves further consideration. First and foremost, we
found that group differences in dysfunction increased with age, but group differences in
competence declined with age. This supports the finding that at earlier stages of development,
parental investment mostly promotes competence, i.e., cognitive skills, while in older children
parental investment mostly prevents dysfunction, i.e., problem behavior (Cuneus et al., 2012).
Previous studies also indicate that different qualities of parenting are relevant in these two
developmental outcomes. Parental stimulation was related to competence (Tucker-Drob &

Harden, 2012), while parental control was related to dysfunction (Karreman et al., 2006; Olson et
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al., 2002). Taken together, the current findings potentially suggest that the predominant reaction
to dysfunction suggested by the bioecological model only occurs with the increasing age of the
children and increasingly complex developmental or parenting tasks. Such a shift in focus, away
from the promotion of developmental competency towards the counteracting of developmental
dysfunction, could potentially jeopardize the sustained effectiveness of PAT after the end of the
program. The U.S. are increasingly focusing on more intensive programs that bridge the gap
between early childhood and school entry (Reynolds, Magnuson, & Ou, 2010). This is needed
because isolated early intervention measures alone often show little prospect of longer-term
effects. Crucial for a sustainable effect is the domestic or school learning environment after the
intervention. The current finding thus suggest that in order to support the sustained promotion of
competences in high-risk families, support measures should be added to PAT that last into school
age.

Taken together, the results of the present study suggest that PAT is an effective means to
enhance child developmental outcomes in at-risk families. In many respects, this is remarkable.
First, the effectiveness of home-visiting programs in a German-speaking country has not been
proven before (Taubner et al., 2015). As a group, these countries differ in their social
conditions—such as family poverty (OECD, 2018)—from the U.S., where the majority of
previous studies have been conducted. Psychosocial risk is also lower in comparison to flagship
programs such as the NFP program, which is specifically addressed to young, first-time mothers
(Olds et al., 2007), who only made up a very small part of our own sample. Our results now
indicate that the promotion of developmental competencies is equally effective in children
growing up in more advantaged environments.

Second, we found larger effect sizes than previous PAT trials (Neuhauser, 2014). A
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possible explanation is that—corresponding to the more effective NFP program—our study
involved PAT home visitors who were trained pediatric nurses, with additional training as parent
counselors. Interventions with nurses as home visitors show the strongest effectiveness—
probably because they are professionally competent in addressing parental concerns and are
considered both credible and persuasive (Azzi-Lessing, 2011; Olds et al., 2007).

Third, while certainly limiting the validity of the results (see section below) a particular
strength of the study is its unique sample. The majority of the participating families had a
migration background and primarily spoke a foreign language. Undisputedly, these families are
particularly vulnerable (Keels & Raver, 2009). The added complexity they represent in terms of
program implementation and research (e.g. differing cultural backgrounds, need for translation)
has meant that they have so far been neglected (Sama-Miller et al., 2017).

Limitation of Findings

There are several limitations to the findings. The first set concerns the assessment and
measuring instruments. While some outcomes were assessed using standardized instruments
(e.g., BSID I1I), other outcomes were tested with non-standardized (i.e., adaptive behavior) and
reduced (i.e., effortful control) instruments. It is uncertain whether these instruments are
adequate to measure what they are intended to, so it remains to replicate the effects on these
outcomes by applying standardized assessments. Also, in the case of outcomes derived from
parental self-reporting (e.g., CBCL 1%-5, vocabulary) the bias cannot be ruled out that parents
answered in a socially desirable manner. Finally, although the high proportion of migrant-
background families was a particular feature of the study, since most measurements were
language-dependent and required an interpreter/translation this potentially qualifies the validity

of the results.
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The second limitation concerns the age scope of the findings. Child outcomes were
assessed up to the end of the intervention at 36 months of age. Various factors in child
development are subject to continued change and are not necessarily stable (Belsky et al., 2007,
Rutter, 2011). Even as the intervention progressed, group differences increasingly converged in
certain developmental areas (e.g., language skills) at the same time as diverging in others (e.g.,
affective problems). These results underline the importance that Bronfenbrenner attributes to the
time dimension (Bronfenbrenner & Morris, 2006) and the study of development over a long
period of time. In short, follow-up assessments need to also examine the sustainability of the
effects.

The third limitation concerns the scope of the findings. On the one hand, the successful
and effective implementation of the program is not only promising in itself, but suggests that
extending it as a service would have meaningful public advantages. On the other hand, the
results fail to provide information about the underlying processes that mediate the positive
findings. Although reference has been made to parental behavior in several contexts within this
study, the assumption that the effects of PAT on child development are mediated by parent
behavior remains theoretical (Peterson et al., 2007). The study itself cannot provide any data on
this matter since the core processes of the bioecological model were not investigated. It would
seem important, therefore, that future research focuses on the proximal processes in the
expectation that this would elaborate on which parental behaviors are relevant for effective
intervention.

Finally, despite the strength of the present findings in terms of the implementation of
early intervention programs, specifically PAT, the study suffers from similar drawbacks to

comparable trials: a small sample applied to a specific European region, with the sample
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decreasing over the course of the study. The findings are very promising, but require replication
to reinforce their validity.
Conclusion

This RCT is the first to show the effectiveness of home-visiting as a preventive measure
in at-risk families in the German-speaking part of Switzerland. After three years of intervention
with the PAT program, children showed more age-appropriate adaptive behaviour, higher
developmental competence regarding general developmental status and expressive language
skills, and lower developmental dysfunction regarding problem behaviour. In terms of
development competence, all families in this diverse sample benefited equally. On the other
hand, effects on developmental dysfunction were only observed in high-risk families. These
results are relevant beyond the Swiss context. They not only underline the effectiveness of the
PAT program, but moreover demonstrate that home-visiting programs can also be used

effectively and beneficially with families from culturally and linguistically diverse backgrounds.
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