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Abstract

Background: Intervention programs with the aim of enhancing parenting quality have been found to be differentially
effective in decreasing negative child outcomes such as externalizing behavioral problems, resulting in modest overall
effect sizes. Here we present the protocol for a randomized controlled trial to examine the efficacy of the
Video-feedback Intervention to promote Positive Parenting and Sensitive Discipline for Twin Families (VIPP-Twins) on
parenting quality and children’s behavioral control and social competence. In addition, we aim to test the differential
susceptibility theory; we examine differential efficacy of the intervention based on genetic make-up or temperament
for both parents and children. Lastly, we explore neurobiological mechanisms underlying intervention effects on
children’s developmental outcomes.

Methods/design: The original VIPP-SD was adapted for use in families with twins. The VIPP-Twins consists of five
biweekly sessions in which the families are visited at home, parent-child interactions are videotaped and parents
receive positive feedback on selected video fragments. Families (N = 225) with a same sex twin (mean age = 3.6 years)
were recruited to participate in the study. The study consists of four assessments. After two baseline assessments in
year 1 and year 2, a random 40 % of the sample will receive the VIPP-Twins program. The first post-test assessment
will be carried out one month after the intervention and there will be a long term follow-up assessment two years
after the intervention. Measures include observational assessments of parenting and children’s social competence
and behavioral control, and neurobiological assessments (i.e., hormonal functioning and neural (re-)activity).

Discussion: Results of the study will provide insights in the efficacy of the VIPP-Twins and reveal moderators and
mediators of program efficacy. Overall the randomized controlled trial is an experimental test of the differential
susceptibility theory.

Trial registration: Dutch Trial Register: NTR5312; Date registered: July 20, 2015.
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Background

Parenting quality affects a wide array of social, emotional
and cognitive child outcomes (e.g., [1, 2]), and interven-
tion programs with the aim of enhancing parenting
quality have been found to be effective in decreasing
negative child outcomes such as externalizing behavioral
problems (e.g., [3, 4]). However, intervention programs
may not be equally effective for all families. Such indi-
vidual differences between individuals in intervention
efficacy result in modest overall effect sizes, as have been
found for parenting intervention programs [5, 6]. The
intervention effects on susceptible families may remain
hidden when only overall effects are taken into account.
In the current randomized controlled trial (RCT) we
examine the efficacy of the Video feedback Intervention
to promote Positive Parenting and Sensitive Discipline
for Twin Families (VIPP-Twins) on parenting quality
and children’s behavioral control and social competence.
In addition, we examine markers of differential suscepti-
bility that may be characterizing parents and children
who are most open to the positive influences of the
intervention program, and on possible neurobiological
mechanisms of intervention effects on children’s devel-
opmental outcomes.

Differential intervention effects
Differences in intervention efficacy may be explained by
the differential susceptibility model [6-8]. According to
this model, not all individuals are equally affected by
their environment, and this difference in susceptibility is
for better and for worse: Some individuals are more
susceptible to both the adverse effects of negative envi-
ronments and to the positive effects of a supportive
environment than others. Moderators of the environ-
mental effects are referred to as susceptibility markers.
In the context of parenting, children’s dopamine related
gene polymorphisms have been found to be susceptibil-
ity factors. For example, Knafo, Israel & Ebstein [9]
found a relation between positive parenting and chil-
dren’s prosocial behavior, but only for children with the
DRD4 7-repeat allele. Children with the 7-repeat allele
showed the most prosocial behavior when in a positive
parenting environment, whereas children with the 7-
repeat allele experiencing less positive parenting showed
the least prosocial behavior. In addition, evidence for
children’s differential susceptibility to a parenting inter-
vention dependent on their genetic make-up was found
in a randomized controlled trial [10]: Only children with
the DRD4 7-repeat allele showed decreased daily cortisol
production and decreased externalizing behavior at two
years follow-up.

Kim and Kochanska [11] reported differential suscepti-
bility to parenting with children’s temperament, or nega-
tive emotionality, as susceptibility marker. Infants with

Page 2 of 11

high negative emotionality developed the highest levels
of effortful control and self-regulatory compliance toward
their mothers in positive mother-child relationships, but
the lowest levels in negative mother-child relationships.
Mother-child relationship quality did not affect effortful
control of self-regulation for children with low negative
emotionality. Similar results were found for childcare
quality as environmental factor and behavioral problems
as outcome [12]; children with high negative emotionality
were more affected by childcare quality, for better and for
worse. Gene-by-environment interactions may also be
involved in environmental effects on parenting. Parents
with so called susceptibility genes were found to be less
sensitive in the case of negative environments character-
ized by early childhood maltreatment, depression and/or
daily (parenting) stressors, whereas they displayed the
highest levels of sensitivity in positive, supportive environ-
ments [13, 14].

An important limitation of these studies is their correl-
ational design. In correlational studies, the environment
and the susceptibility marker may be correlated; children’s
genetic make-up and their parenting environment may at
least partly be caused by the same underlying factor, their
parents’ genes [15]. Such gene-environment correlations
make it impossible to examine the true moderating effect
of heritable child characteristics in the relation between
parenting environment and child outcomes. In the current
study, we break the gene-environment correlation by
using a randomized controlled trial with experimental
manipulation of the parenting environment. Experimental
manipulation is supposed to lead to positive changes in
the family interactions and relationships, in particular in
those parents and children who are more susceptible to
the environment and profit more from the intervention
whereas more susceptible individuals in control group
families experiencing (mild) setbacks, conflicts or ad-
versities may suffer more than their less susceptible
counterparts.

Causal mechanisms for change

Most intervention studies have examined the effect on
child outcomes of a change for the better in the environ-
ment without addressing the question how improvement
of the child’s environment results in more adaptive
development. To unravel the mechanisms of change, we
need to study intervention effects at different levels of
functioning [16]. For example, parenting interventions
may result in a more normative cortisol regulation over
the day in children with negative childhood experiences
such as parental separation or child maltreatment [17, 18],
or in children with elevated levels of externalizing behavior
symptoms [10]. Such neurobiological changes as a conse-
quence of the changed environment might for example
explain the persistence of intervention effects over time. In
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the current RCT, we examine changes at the behavioral,
hormonal, and neural level to test for causal mechanisms
underlying children’s more adaptive behavioral control and
increased social competence after an intervention aimed at
increasing supportive parenting behavior.

VIPP-Twins

The Video-feedback Intervention to promote Positive
Parenting and Sensitive Discipline (VIPP-SD) is an attach-
ment based intervention that aims at enhancing parental
sensitivity and sensitive discipline [19]. Previous random-
ized controlled trials have indicated the efficacy of the
intervention program in a variety of samples and countries
(for an overview, see [20]). A recent meta-analysis
indicated an overall combined effect size of d =0.47 on
parental sensitivity [20]. VIPP-SD enhances parental sensi-
tivity, decreases children’s insecure and disorganized
attachment, and reduces children’s internalizing and exter-
nalizing behavior problems. The VIPP-SD has also been
found effective in home-based and center-based child care
(VIPP-CC; [21, 22]). In contrast to the VIPP-SD in family
settings, the VIPP-CC focusses on sensitive caregiving
behavior towards multiple children at the same time. The
RCTs in child care indicated increased caregiver sensitivity
and more positive caregiver attitudes towards sensitive
caregiving and limit setting.

For the current study, we adapted the VIPP-SD proto-
col for use in families with twins (VIPP-Twins). Parents
with twins are an important target group for parenting
interventions, because compared to parents of singletons
they have additional parenting difficulties. Higher financial
and medical stressors and greater parenting demands,
such as dividing their attention between two same aged
children, put parents of twins at increased risk for mental
health problems (see [23] for a review). Furthermore, as
the parent is the target of the intervention, we will be able
to examine any differential intervention effect between
siblings within the same family across pre- to posttest,

Page 3 of 11

dependent on genetic dissimilarity in particular of the
dopamine-related genetic pathways or in temperamental
reactivity. Lastly, the inclusion of monozygotic and
dizygotic twins will provide the possibility of genetic mod-
eling of intervention effects.

Aims and hypotheses

1) The primary aim of the Leiden Consortium on Individ-
ual Development (L-CID) is to study the effect of the
VIPP-Twins on parental sensitivity and sensitive discipline
of the primary parent, one month after the intervention
and two years after the intervention (see Fig. 1 for an
overview of the different aims). It is expected that sensitiv-
ity and sensitive discipline of parents in the intervention
condition will significantly increase post-intervention,
compared to sensitivity and sensitive discipline of parents
in the control condition, who have a similar number of
(‘dummy’) contacts with the interveners. 2) The secondary
aim is to examine the efficacy of the intervention in
enhancing children’s levels of behavioral control and social
competence, through increased parental sensitivity and
sensitive discipline. 3) A tertiary aim is to test what works
for whom by testing the differential susceptibility theory
using temperamental reactivity and dopamine-related
genotype as main susceptibility markers. We will examine
whether the intervention effects on parental sensitivity
and sensitive discipline are moderated by parents’ sensory
sensitivity [24]) and genotype (dopamine related genetic
pathways). 4) More exploratory, we will examine whether
the intervention effect on children’s behavioral control
and social competence is moderated by children’s geno-
type (dopamine related pathways) and/or by their reactive
temperament, two markers of differential susceptibility
that might overlap only partially and thus may have inde-
pendent moderator effects. 5) Moreover, we aim to
explore mediators of change in child outcomes by examin-
ing the intervention effect on changes in children’s neural
activation and hormonal reactivity, and whether these

3) Parents’ genotype
and reactive
temperament

4) Children’s genotype
and reactive
temperament

Intervention

1) Parental
sensitivity and
sensitive discipline

2) Children’s social
competence and
behavioral control

the different aims of the study

N

Fig. 1 Overview of the most important outcomes measures, moderators and mediators of the study. Note. The numbers of the variables refer to

5) Children’s neural
and hormonal
reactivity

7
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differences mediate the observed changes in children’s
behavioral outcomes.

Methods/design

Study design

The L-CID preschooler project is a 4-year randomized
controlled trial. Participants are families with twins
living in the western region of the Netherlands. The
study consists of four assessments. Each assessment
consists of a home or laboratory visit and several ambu-
latory assessments that are carried out by the parents at
home. After two baseline assessments in year 1 and year
2, a random 40 % of the sample will receive an interven-
tion aimed at enhancing parental sensitivity and sensitive
discipline strategies of the primary caregiver, the VIPP-
SD [19]. The first post-test assessment will be carried
out one month after the intervention and there will be a
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long term follow-up two years after the intervention.
This protocol paper adheres to the SPIRIT guidelines
(see Additional file 1).

Participants

Recruitment

Families with twins living in the western region of the
Netherlands were selected from municipality records.
Twins were eligible for participation if they had the same
gender, if their parents were fluent in Dutch and if their
parents and grandparents were born in Europe. Children
with a congenital disability, psychological disorder, chronic
illness, hereditary disease, or a visual or hearing impair-
ment were excluded if the disorder will likely disable the
child from performing the behavioral tasks or participat-
ing in the intervention. Also, children with a previously

Families contacted for participation (n = 871)
= Excluded families (n = 646)
L N Non-response (n =317)
E g Not meeting inclusion criteria (n = 58)
E Refused to participate (n=271)
=
¥
Baseline Assessment (n = 225)
> Lost to follow-up (n =)
v
- Randomized (n =)
=
=]
15
9
<«
Allocated to intervention group (n =) Allocated to control group (n =)
PR v v
Short term follow-up 1 (n =) Short term follow-up (n =)
Lost to follow-up (n =) Lost to follow-up (n =)
Reasons Reasons
e
7
z
=3
= ¥
S
4-year follow-up (n =) 4-year term follow-up (n =)
Lost to follow-up (n =) Lost to follow-up (n =)
Reasons Reasons
¥ v
@ Analyzed (n =) Analyzed (n =)
2 Excluded from analysis (n =) Excluded from analysis (n =)
g
<
Fig. 2 Flow chart of the phases through the randomized trial
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diagnosed intellectual disability (IQ <70) were excluded
from participation.

Eligible families (# = 871) received an invitation letter and
information brochure by mail. Parents who were willing to
participate, received a phone call during which a research
assistant checked the inclusion criteria and provided add-
itional information about the study. Families who met the
inclusion criteria were then invited for the first home visit.
To promote participant retention for the follow-up mea-
sures, parents will receive a financial reimbursement of €60
after home visits and €80 after laboratory visits, children
will receive annual gifts and travel expenses will be com-
pensated. In addition, participants will be informed about
trial results in biannual newsletters.

Study sample

In total, 871 families received an invitation letter. A third
of the families (37 %) did not respond to the invitation
letter, 58 families (7 %) did not meet the inclusion criteria,
and 271 families (31 %) did not want to participate. A final
sample of 225 families (26 %) was enrolled in the study.
Reasons for exclusion are shown in a flow chart (see
Fig. 1). We received background information from 23 % of
the eligible non-participating families. Sample characteris-
tics from participating families and non-participating
families who met the inclusion criteria are shown in
Table 1. Participating families did not differ significantly
from declining families on any of the background charac-
teristics. At the time of recruitment, participating twins
were on average 3.6 years old (SD =0.57), and 50 % were
boys.

Randomization

Randomization to the VIPP-Twins or control condition
is done at the family level in a ratio of 2:3, using a
computer-generated blocked randomization sequence,
with a block size of 19 families based on timing of the
intervention and stratified by twin gender. Assignment
of participants is performed by an independent researcher
who is not involved in data collection or coding. Alloca-
tion will be performed after the second pretest, right
before the start of the intervention, in order to prevent
selective attrition. Researchers, interveners and partici-
pants are blinded to assignment before, but not after,
randomization, because of the open-label design. To
minimize bias based on knowledge about allocation of
participants, coders and research assistants who carry out
the post-intervention home-visits and laboratory sessions
are blind to treatment allocation.

Sample size and power

A meta-analysis on the effects of VIPP-SD on caregiver
sensitivity indicates a combined effect size of d =0.47
[20]. For our primary aim, testing the effect of VIPP-
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Table 1 Demographic characteristics of participating and
non-participating families

Participating Non-participating,

families eligible families
(n=225) (n=131)
Twin characteristics
Age at recruitment 3.60 (0.58) 3.56 (0.53) p=A45
M (SD)
Gender (% boys) 498 55.0 p=.235
Country of birth 99.6 100.0 p=45
(% Netherlands)
Family characteristics
Primary parent (%)’ p=.97
Biological mother 92.0 864
Biological father 8.0 76
Age primary 36.81 (458) 37.29 (4.51) p=.39
parent M (SD)
Age second 3845 (5.65) 3952 (4.78) p=.11
parent M (SD)
Country of birth (% Netherlands)
Primary parent 95.1 92.8 p=.39
Second parent 96.0 92.8 p=.21
SES - based on parents p=.18
educational level (%)
Low 7.1 6.1
Medium 396 49.6
High 533 443
Number of children 282 2.90 p=41
in the family (0.78) (1.00)
M (SD)
Primary parents’ p=.25
marital status (%)
Married or registered 69.2 786
partnership
Cohabiting 268 16.8
Single parent 36 46
Family type (%) p=.28
Biological 98.2 96.1
parent(s)
Adoptive parent 09 0.8
Step parent 09 1.6
Other 0.0 16

"The percentages for the non-participating group do not sum to 100 %,
because parents in seven families spend an equal amount of time with their
children. The p-value is based on the values shown in the table

Twins on parental sensitivity and sensitive discipline
with a repeated measures analyses with a=.05 and a
sample size of 225 families (including 450 children), the
power is>90 % (repeated measures ANOVA within-
between interaction, G*Power 3.1.9.2). For our second-
ary aim (main effects on children’s social competence
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and behavioral control), the power of the multilevel
analysis is >90 %. For the third and fourth aims, test-
ing moderator effects, the power is >80 %. For the
fifth aim, testing mediating mechanisms, the power is
>90 %.

Intervention

VIPP-SD

The experimental group (40 % of the sample, randomly
selected) will receive the Video-feedback Intervention to
promote Positive Parenting and Sensitive Discipline -
Twins (VIPP-Twins) between the second and third
assessment. The VIPP-SD consists of five biweekly
sessions in which families are visited at home by a
female intervener. All interveners are extensively trained
in implementing the intervention by using a standard-
ized manual describing the structure, themes, tips, and
exercises for parent and children for each session
(manual VIPP-SD version 3.0; [25]). Every session starts
with videotaping approximately 15 minutes of standard-
ized parent-child interactions, such as playing or reading
a book together [4]. Between sessions, the intervener
prepares comments on the child’s or parent’s behavior
based on the theme of the next session and selects
illustrating video fragments. In the next session, after
new video material is collected, the intervener reviews
the video of the previous session with the parent and
gives video feedback on the chosen video fragments.
During this feedback period, the intervener focuses
on positive and successful interaction moments and
indicates when positive parenting is effective. The
parent is explicitly acknowledged as the expert on her
own child. The first four intervention sessions each
have their own themes with respect to sensitivity and
sensitive discipline [19].

The first session focuses on exploration versus attach-
ment behavior, showing the difference between the child’s
play and proximity seeking together with the differential
parent responses needed, and addresses the use of distrac-
tion and inductive discipline as non-coercive responses to
difficult child behavior. During the second session, atten-
tion is drawn to the perception of the child’s (subtle)
signals, using ‘speaking for the child, and to the use of
positive reinforcement by praising positive child behavior
and ignoring negative attention seeking. In the third
session, the importance of prompt and adequate respond-
ing to the child’s signals is explained by showing positive
interaction chains between parent and child and the
parent is taught to use a sensitive time-out to deescalate
temper tantrums. The themes of the fourth session are
sharing emotions, showing the parent the importance of
attunement in both positive and negative emotions of
their child, and promoting empathy for the child during
consistent and adequate discipline strategies and clear
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limit setting. In the first four sessions, only the primary
parent is present. The final session is a booster session, in
which the different themes are repeated and integrated.
The parents’ partner is invited to participate in the final
session. Interveners will keep logs about adherence to the
intervention protocol.

VIPP-Twins

The original version of the intervention (VIPP-SD) has
been adapted for the use with twin families in the current
study (VIPP-Twins). Instead of only including one target
child in the intervention sessions, both twins are included.
Parenting a twin may lead to different kinds of challenges
for parents, such as dividing attention and sharing or
competition between twins, which are less relevant for
parents with singletons. To develop the VIPP-Twins
protocol, the VIPP-SD was first revised using insights
from the VIPP-CC in home-based and center-based child
care, because of the shared focus on more than one child
[21, 22]. Second, suggestions and feedback from two
parents with twins were obtained, in order to understand
twin-related parenting challenges and to select appropri-
ate tasks for use with twins. Their suggestions were incor-
porated in the protocol and intervention manual. Finally,
the revised VIPP-Twins protocol was administered by two
trained interveners in three pilot families with 5-year-old
twins. In accordance with the experiences of the inter-
veners, some of the instructions and toys and puzzles used
during the parent-child interactions had to be changed to
better fit the situation with two children or the age of the
children. For the final VIPP-Twins protocol, we adapted
some of the parent-child interaction situations that were
videotaped and used for feedback. For example, we
included a play situation in which twins have to take turns
and one in which the twins are asked to make a puzzle
individually and as quickly as possible, in order to create a
competitive element.

Control condition

Families in the control group will receive six phone calls
from a research assistant during the same period as the
interventions sessions. This ‘dummy’ intervention will be
implemented to ensure the same attention is given to
the intervention and control families. During the six
protocolized phone calls, parents will be invited to talk
about the general development of their twins in a semi-
structured interview format. However, they do not re-
ceive any specific information or advice about parenting
or child development (e.g., [4]).

Measures

Primary outcomes

Our primary aim is to examine the intervention effects on
parental sensitivity and sensitive discipline, using several
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parent-child observations. Parental sensitivity is assessed
during free play and structured play situations [26, 27].
Parental discipline is observed during a compliance task,
in which the parent is asked to instruct the child to do
something he/she does not like (e.g., cleaning up) or to
refrain from touching attractive toys [26, 27]. Observa-
tions of parental sensitivity and sensitive discipline are
performed for the twins separately. In addition, families
will receive a video camera to record two evening meal-
times, as naturalistic, daily occurring contexts with inten-
sive family interactions. All tasks are videotaped and
coded for parental sensitivity or sensitive discipline by
trained coders. Coders will be trained to intercoder
reliability ICC > .65, Pearson’s r > .70, and regular meetings
and checks will be organized to prevent coder drift. For
each construct aggregate measures across ratings and
settings will be constructed.

Secondary outcomes

The intervention effects on children’s behavioral control
and social competence are the secondary outcomes of the
study. Both behavioral control and social competence are
measured with multiple observational measures as well as
questionnaires. Each of the measures will be adjusted to the
children’s age at the different time points, and aggregate
variables across settings and measures will be constructed,
based on factor loadings > .40, for inclusion in analyses. In
the case of questionnaires, only scales with internal consist-
encies > .65 will be included in the analyses.

Behavioral control Children’s ability to control their
behavior will be assessed with various observational
tasks; a stop-signal task [28], a cheating task [29, 30],
and a delay discounting task [31, 32]. Each of these tasks
measures children’s ability to inhibit a certain behavior
in different situations. Further, a social aggression task
will be used to measure children’s aggressive response to
acceptance or rejection by peers [33]. Age-adequate ad-
aptations of the measures will be used for the different
age groups. In addition, the effortful control scales from
the temperament questionnaires will be completed by
both parents at each time point and by the children
themselves from 7 years of age onward [34, 35].

Social competence Social competence will also be
assessed with three different observational tasks and a
questionnaire. First, a donating task in which children can
donate something they earned (stickers or money,
dependent on the child’s age) will be used to measure costly
prosocial behavior of the children [9, 36]. Second, in the
prosocial Cyberball game, participants have the opportunity
to compensate for the exclusion of another player, which is
a measure of non-costly prosocial behavior [37]. Again,
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age-adequate adaptations of the measures will be used for
the different age groups. Additionally, both parents will
complete the prosocial behavior scale from the Strength
and Difficulties Questionnaire (SDQ; [38, 39]) at each time
point.

Third and fourth aim

Susceptibility markers Our third and fourth aims are
to test if the intervention effects on parenting or child
outcomes are moderated by parental or children’s geno-
type or reactive temperament in line with a differential
susceptibility model, [40]). Buccal cells will be collected
from the children and both parents using Whatman
Omniswabs in order to obtain information about genetic
polymorphisms of specific dopamine related genes.
Parental and children’s reactive temperament will be
measured using subscales from Rothbarth’s temperament
questionnaires (fearful and reactive temperament, sen-
sory sensitivity; [34, 41]).

Fifth aim

Neurobiological factors In addition, we will examine
whether the intervention effects on children’s behavioral
outcomes are mediated by neurobiological factors. We
will collect saliva and hair samples to measure children’s
hormonal functioning, with a specific focus on stress
hormones (in particular cortisol). Children’s neural (re-)-
activity will be measured during the previously described
social aggression task and prosocial cyberball game, using
EEG (focusing on frontal asymmetry) or fMRI (focusing on
neural correlates of prosocial behavior and aggression
regulation), depending on the age of the child. We will use
structural MRI and Diffusion Tensor Imaging (DTI) to
measure underlying brain anatomical processes.

Statistical analyses
Initial data analysis with data inspection steps will be
carried out after the research plan and data collection
have been finished but before formal statistical analyses
are conducted [42]. We will use double data entry for
approximately 20 % of the cases and apply range checks
for data values, to promote data quality. It will be tested
whether missing data are completely at random, at
random, or not at random [43], and multiple imputation
procedures will be followed to impute missing data. Data
transformation will be applied when necessary to approach
normal distribution of data points [44]. To avoid any
inflation of statistical tests, we are not planning to examine
any interim data-sets.

The overall aim of the study is to estimate the effect of
the VIPP-Twins. For all aims, the effect of the VIPP-Twins
compared to the control condition will be analyzed using



Euser et al. BMC Psychology (2016) 4:33

intent to treat analyses. For the primary aim, we propose a
repeated measures model to estimate the intervention
effect on parental sensitivity and sensitive discipline with
experimental condition as between subjects factor and
assessment time-point as within subjects factor. The
regression coefficient of the interaction between condition
and time-point estimates differential changes between the
intervention and control groups in parental sensitivity and
sensitive discipline over time.

Our secondary aim is to examine the effect of the
intervention on children’s levels of behavioral control
and social competence. In the current study design,
twins are nested within families. Depending on the intra-
class correlation (ICC) we will use a multilevel approach
with three levels (time-point, child, family) or a repeated
measures ANOVA with aggregate scores for the twins
within families for analyses with child outcomes. Behav-
ioral control and social competence are included in the
analyses using aggregated scores across the different
measures.

To examine the moderation of the intervention effect,
the third and fourth aim of our study, we will include an
additional interaction term in the models of aims 1 and 2.
For parenting outcomes, we will include the interaction
between condition and parental susceptibility markers
(genotype and reactive temperament). For child outcomes,
we will include an interaction term between parenting and
children’s susceptibility markers. For our final aim, explor-
ing mechanisms of intervention effects, we will use the
Preacher-Hayes approach [45] in a multilevel or repeated
measures design to test for intervention effects on neuro-
biological variables and examine whether these variables
mediate the observed changes in children’s behavioral
control and social competence.

Data management and ethics

Data will be handled strictly confidentially. Data will be
stored in the storage environment of the universities
Computing Centre in Leiden. Leiden University treats
information security in accordance with the International
Security Code. Personal information is processed in ac-
cordance with the Dutch Personal Information Protection
Act which is based on European legislation. The personal
data will be handled according to the Dutch Personal Data
Protection Act. A separate subject identification code list
will be used to link the data and biological specimen to
the subject. There will be no personal identification of
subjects in scientific communications. We currently do
not have ethical permission for data sharing. Access to the
final trial dataset will be limited to the formal research
team, including principal investigators, post-docs and
PhD-students. All members of the research team signed a
confidentiality agreement. The L-CID trial is embedded in
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the larger national Consortium on Individual Develop-
ment (CID), which unites developmental researchers from
seven different universities. For advice on and supervision
of the research program, CID composed an international
scientific advisory board and a supervisory board to whom
our research team reports at least annually.

The research protocol received ethical approval by the
Central Committee on Research Involving Human
Subjects in the Netherlands (CCMO; NL49069.000.14).
Written informed consent for all aspects of the study
was obtained from the parents/legal guardians of the
twins before the first baseline assessment. Participants
were reminded that participating in the trial is voluntary,
that they can withdraw from the trial at any time,
without consequences and that their data are stored
anonymously and securely. All consent forms and related
documentation given to the participants were approved by
the CCMO and can be requested from the authors.
Information for the participants includes the name and
contact information of an independent expert (a MD and
professor in child and adolescent psychiatry) who will be
available during the trial for questions from participants.

The VIPP-SD has been used in twelve previous RCT's,
including in more vulnerable populations [20], and there
are no reported risks associated with the intervention.
Therefore, there are no criteria for discontinuing the inter-
vention, except on the basis of participants’ own requests.
Concomitant care during the trial is not prohibited, but
we will use an inventory about previous experiences with
video-feedback or other types of preventive care, such as
parent training or well-baby clinics. Trial results will be
communicated to participants using newsletters about the
trial and to professionals in the form of journal articles
and scientific conferences. Authorships for journal articles
will be determined based on the APA-guidelines and
recommendations from the International Committee of
Medical Journal Editors. The trial is registered in the
Netherlands Trial Registry (NTR; Trial ID: NRT5312, Date
registered: July 20, 2015). Any protocol modifications or
plans for ancillary studies will be reported to the NTR,
CCMO and this journal, and additional informed con-
sent will be obtained from participants.

Discussion

This study protocol presents the research design of a
randomized controlled trial testing the efficacy of a Video-
feedback Intervention to promote Positive Parenting and
Sensitive Discipline in a twin sample (VIPP-Twins). It is
hypothesized that the parenting intervention will enhance
parental sensitivity and sensitive discipline strategies and in
turn, positively affect children’s developmental outcomes,
specifically social competence and behavioral control. In
addition, we aim to test the differential susceptibility theory
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to examine differential efficacy of the intervention based on
genetic make-up or temperament for both parents and chil-
dren. We expect that parents and children with susceptible
genotypes [6] or reactive temperaments will profit most
from the intervention.

Strengths and limitations

An important strength of the study is that the intervention
program VIPP-SD has a sound theoretical basis in attach-
ment theory as well as coercion theory [19]. In addition,
several previous randomized trials have found empirical
evidence for the efficacy of the original version of the VIPP
and for several adaptations of the program [20]. Therefore,
we have a clear hypothesis about the efficacy of the
program, and we can now fill in the gap that exists in
knowledge of moderating and mediating factors in the
program’s effectiveness.

The random assignment of families to the experimental
or control condition is the most important strength of the
study design. Random assignment of families to the ex-
perimental condition reduces potential gene-environment
correlations, and opens the way to test the true moderat-
ing effect of participants’ characteristics on intervention
efficacy. Because of the longitudinal design of the study
with multiple follow-up measures, we can test both short-
term and long-term effects of the intervention program.
Intervention effects are not only measured on the behav-
ioral level, but also on the hormonal and neural level
Information about intervention effects on neurobiological
levels of functioning may explain the long lasting inter-
vention behavioral effects that have previously been
documented [10]. A final strength of the study concerns
the observational and ambulatory measures, which reduce
possible reporter bias related to self-report questionnaire
studies.

The study has some limitations that should be noted.
First, the large sample size demands multiple interveners,
which may lead to divergences in program implementa-
tion. However, given the extensive training of interveners,
the use of a standardized manual, and frequent supervi-
sion, we expect high treatment fidelity. A possible limita-
tion in examining differential susceptibility to intervention
effects and the mediators for change in child outcomes is
the twin sample. Twin families may be different from
families with singletons on several aspects, which may
decrease the generalizability of the findings (but see:
[46, 47]). The twin sample however also provides the
opportunity to test for differential susceptibility within
families and for genetic modelling of intervention effects.

In conclusion, the current study will evaluate the
effects of a video-feedback intervention in a preschooler
twin sample. Results of the study will provide insights in
the efficacy of the VIPP-Twins and possible moderators
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and mediators of program efficacy resulting in an experi-
mental test of the differential susceptibility theory.

Additional file

[ Additional file 1: SPIRIT Checklist. (DOC 121 kb) }

Abbreviations

DT, diffusion tensor imaging; L-CID, Leiden consortium on individual
development; RCT, Randomized controlled trial; SDQ, Strengths and
difficulties questionnaire; VIPP-CC, Video-feedback intervention to promote
positive parenting — child care; VIPP-SD, Video-feedback intervention to
promote positive parenting and sensitive discipline; VIPP-Twins,
Video-feedback intervention to promote positive parenting — twin families

Funding

The Leiden Consortium on Individual Development (L-CID) is funded
through the Gravitation program of the Dutch Ministry of Education,
Culture, and Science and the Netherlands Organization for Scientific
Research (NWO grant number 024.001.003). Additional funding was
provided by the Netherlands Organization for Scientific Research
(MJBK: VICI Grant no. 453-09-003; MHvIJ: NWO SPINOZA prize).

Availability of data and materials
We currently do not have ethical approval for sharing the data.

Authors’ contributions

SE drafted the manuscript and contributed to the study design. BGvdB, ML,
RCD, CIV, and ICVW contributed to the study design. MJBK, EAC and MHvlJ
conceived of the study, contributed to the study design, and drafting or
revision of the manuscript. All authors read and approved the final
manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate

The research protocol received ethical approval by the Central Committee
on Research Involving Human Subjects in the Netherlands (NL49069.000.14).
Written informed consent for all aspects of the study was obtained from the
parents/legal guardians of the twins before the first baseline assessment.

Author details

!Centre for Child and Family Studies, Leiden University, P.O. Box 9555, Leiden
2300 RB, Netherlands. “Leiden Consortium on Individual Development,
Leiden University, P.O. Box 9555, Leiden 2300 RB, Netherlands. 3Leiden
Institute for Brain and Cognition, P.O. Box 9600, Leiden 2300 RC, Netherlands.
“Institute of Psychology, Brain and Development Lab, Leiden University, P.O.
Box 9555, Leiden 2300 RB, Netherlands.

Received: 21 April 2016 Accepted: 27 May 2016
Published online: 06 June 2016

References

1. Newton EK, Laible D, Carlo G, Steele JS, McGinley M. Do sensitive parents
foster kind children, or vice versa? Bidirectional influences between
children’s prosocial behavior and parental sensitivity. Dev Psychol.
2014;50(6):1808-16. doi:10.1037/a0036495.

2. Kok R, Linting M, Bakermans-Kranenburg MJ, Van 1Jzendoorn MH, Jaddoe
VW, Hofman A, et al. Maternal sensitivity and internalizing problems:
evidence from two longitudinal studies in early childhood. Child Psychiatry
Hum Dev. 2013;44(6):751-65. doi:10.1007/510578-013-0369-7.

3. Klein-Velderman M, Bakermans-Kranenburg MJ, Juffer F, Van lJzendoorn MH,
Mangelsdorf SC, Zevalkink J. Preventing preschool externalizing behavior
problems through video-feedback intervention in infancy. Infant Ment
Health J. 2006;27(5):466-93. doi:10.1002/imhj.20104.


dx.doi.org/10.1186/s40359-016-0139-y
http://dx.doi.org/10.1037/a0036495
http://dx.doi.org/10.1007/s10578-013-0369-7
http://dx.doi.org/10.1002/imhj.20104

Euser et al. BMC Psychology (2016) 4:33

20.

21.

22.

Van Zeijl J, Mesman J, Van 1Jzendoorn MH, Bakermans-Kranenburg MJ,
Juffer F, Stolk MN, et al. Attachment-Based Intervention for Enhancing
Sensitive Discipline in Mothers of 1- to 3-Year-Old Children at Risk for
Externalizing Behavior Problems: A Randomized Controlled Trial. J Consult
Clin Psychol. 2006;74(6):994-1005. doi:10.1037/0022-006X.74.6.994.supp.
Conti G, Heckman JJ. Understanding the early origins of the education-health
gradient: A framework that can also be applied to analyze gene-environment
interactions. Perspect Psychol Sci. 2010;5(5):585-605.
doi:10.1177/1745691610383502.

Bakermans-Kranenburg MJ, Van lJzendoorn MH. The hidden efficacy of
interventions: Gene x environment experiments from a differential
susceptibility perspective. Annu Rev Psychol. 2015;66:381-409.
doi:10.1146/annurev-psych-010814-015407.

Ellis BJ, Boyce WT, Belsky J, Bakermans-Kranenburg MJ, Van lJzendoorn MH.
Differential susceptibility to the environment: An evolutionary-
neurodevelopmental theory. Dev Psychopathol. 2011;23(1):7-28.
doi:10.1017/50954579410000611.

Belsky J. Variation in susceptibility to environmental influence: An
evolutionary argument. Psychol Ing. 1997;8(3):182-6.
doi:10.1207/515327965pli0803_3.

Knafo A, Israel S, Ebstein RP. Heritability of children’s prosocial behavior and
differential susceptibility to parenting by variation in the dopamine receptor D4
gene. Dev Psychopathol. 2011;23(1):53-67. doi:10.1017/50954579410000647.
Bakermans-Kranenburg MJ, Van lJzendoorn MH, Pijiman FTA, Mesman J,
Juffer F. Experimental evidence for differential susceptibility: Dopamine D4
receptor polymorphism (DRD4 VNTR) moderates intervention effects on
toddlers’ externalizing behavior in a randomized controlled trial.

Dev Psychol. 2008;44(1):293-300. doi:10.1037/0012-1649.44.1.293.

Kim S, Kochanska G. Child temperament moderates effects of parent-child
mutuality on self-regulation: A relationship-based path for emotionally
negative infants. Child Dev. 2012;83(4):1275-89. doi:10.1111/}.1467-8624.
2012.01778x.

Pluess M, Belsky J. Differential susceptibility to rearing experience:

the case of childcare. J Child Psychol Psyc. 2009;50(4):396-404.
doi:10.1111/].1469-7610.2008.01992.x.

Mileva-Seitz VR, Bakermans-Kranenburg MJ, Van lJzendoorn MH. Genetic
mechanisms of parenting. Horm Behav. 2016;77:211-23. doi:10.1016/j.yhbeh.
2015.06.003.

Van lJzendoorn MH, Bakermans-Kranenburg MJ, Mesman J. Dopamine
system genes associated with parenting in the context of daily hassles.
Genes Brain Behav. 2008;7(4):403-10. doi:10.1111/j.1601-183X.2007.00362 x.
Jaffee SR, Price TS. Gene-environment correlations: a review of the evidence
and implications for prevention of mental illness. Mol Psychiatr. 2007;12(5):
432-42. doi:10.1038/5j.mp.4001950.

Cicchetti D, Gunnar MR. Integrating biological measures into the design
and evaluation of preventive interventions. Dev Psychopathol. 2008,20(3):
737-43. doi:10.1017/50954579408000357.

Dozier M, Peloso E, Lewis E, Laurenceau JP, Levine S. Effects of an
attachment-based intervention on the cortisol production of infants and
toddlers in foster care. Dev Psychopathol. 2008,;20(3):845-59. doi:10.1017/
50954579408000400.

Cicchetti D, Rogosch FA, Toth SL, Sturge-Apple ML. Normalizing the
development of cortisol regulation in maltreated infants through
preventive interventions. Dev Psychopathol. 2011;23(3):789-800.
doi:10.1017/50954579411000307.

Juffer F, Bakermans-Kranenburg MJ, Van 1Jzendoorn MH. Promoting Positive
Parenting: An Attachment-Based Intervention. New York: Lawrence Erlbaum
Associates; 2008.

Juffer F, Bakermans-Kranenburg MJ, Van l)zendoorn MH. Video-feedback
Intervention to promote Positive Parenting and Sensitive Discipline
(VIPP-SD): Development and meta-analytic evidence of its effectiveness.

In: Steele H, Steele M, editors. Handbook of attachment-based interventions.
New York: Guilford; in press.

Groeneveld MG, Vermeer HJ, Van lJzendoorn MH, Linting M. Enhancing home-
based child care quality through video-feedback intervention: a randomized
controlled trial. J Fam Psychol. 2011;25(1):86-96. doi:10.1037/a0022451.
Schoemaker, NK, Juffer, F, Alink, LRA, Vermeer, HJ, Mesman, J, Bakermans-
Kranenburg, MJ, Van l)zendoorn, MH. Using the Video-feedback Intervention to
promote Positive Parenting and Sensitive Discipline (VIPP-SD) in different types
of families and in child care settings. In Steele H and Steele M, editors.
Handbook of attachment-based interventions. New York: Guilford; in press.

23.

24,

25.

26.

27.

28.

29.

30.

32.

33.

34,

35.

36.

37.

38.

39.

40.

42.

Page 10 of 11

Andrade L, Martins MM, Angelo M, Martinho J. Families with twins - a
systematic review. Texto & Contexto - Enfermagem. 2014;23(3):758-66.
doi:10.1590/0104-07072014002950013.

Bhandari R, Voorthuis A, van der Veen R, Out D, Bakermans-Kranenburg MJ,
Van lizendoorn MH. Temperamental sensitivity moderates the effects of
maternal love-withdrawal on perception of infant crying. Family Science.
2012;3(3-4):246-54. doi:10.1080/19424620.2013.789977.

Juffer F, Bakermans-Kranenburg MJ, Van 1Jzendoorn MH. Manual
Video-feedback Intervnetion to promote Positive Parenting and Sensitive
Discipline (VIPP-SD) (version 3.0). Leiden: Leiden University, Centre for
Child and Family Studies; 2015.

Joosen KJ, Mesman J, Bakermans-Kranenburg MJ, Van 1Jzendoorn MH.
Maternal sensitivity to infants in various settings predicts harsh discipline
in toddlerhood. Attach Hum Dev. 2012;14(2):101-17. doi:10.1080/14616734.
2012.661217.

Kok R, Van lJzendoorn MH, Linting M, Bakermans-Kranenburg MJ, Tharner A,
Luijk MP, et al. Attachment insecurity predicts child active resistance to
parental requests in a compliance task. Child Care Health Dev. 2013;39(2):
277-87. doi:10.1111/}.1365-2214.2012.01374x.

Williams BR, Ponesse JS, Schachar RJ, Logan GD, Tannock R. Development
of inhibitory control across the life span. Dev Psychol. 1999;35(1):205-13.
doi:10.1037//0012-1649.35.1.205.

Eisenberg N, Cumberland A, Spinrad TL, Fabes RA, Shepard SA, Reiser M, et
al. The relations of regulation and emotionality to children’s externalizing
and internalizing problem behavior. Child Dev. 2001;72(4):1112-34.
doi:10.1111/1467-8624.00337.

Eisenberg N, Sadovsky A, Spinrad TL, Fabes RA, Losoya SH, Valiente C, et al.
The relations of problem behavior status to children’s necrative
emotionality, effortful control, and impulsivity: Concurrent relations and
prediction of change. Dev Psychol. 2005;41(1):193-211. doi:10.1037/0012-
1649.41.1.193.

Mischel W, Zeiss AR, Ebbesen EB. Cognitive and attentional mechanisms

in delay of gratification. J Pers Soc Psychol. 1972;21(2):204. doi:10.1037/
h0032198.

Peper JS, Mandl RCW, Braams BR, de Water E, Heijboer AC, Koolschijn PCMP,
et al. Delay discounting and frontostriatal fiber tracts: A combined DTl and
MTR study on impulsive choices in healthy young adults. Cereb Cortex.
2013;23(7):1695-702. doi:10.1093/cercor/bhs163.

Achterberg M, Van Duijvenvoorde ACK, Bakermans-Kranenburg MJ, Crone
EA. Control your anger! The neural basis of aggression regulation following
negative social feedback. Soc Cogn Affect Neur. in press.

Rothbart MK, Ahadi SA, Hershey KL, Fisher P. Investigations of temperament
at three to seven years: The children’s behavior questionnaire. Child Dev.
2001;72(5):1394-408. doi:10.1111/1467-8624.00355.

Simonds J. The role of reward sensitivity and response: Execution in
childhood extraversion. University of Oregon; 2006. http://www.bowdoin.
edu/~sputnam/rothbart-temperamentquestionnaires/pdf/Simonds_
Dissertation_2006.pdf.

Van llzendoorn MH, Bakermans-Kranenburg MJ, Pannebakker F, Out D.

In defence of situational morality: genetic, dispositional and situational
determinants of children’s donating to charity. J Moral Educ. 2010;39(1):1-20.
doi:10.1080/03057240903528535.

Riem MME, Bakermans-Kranenburg MJ, Huffmeijer R, Van lJzendoorn MH. Does
intranasal oxytocin promote prosocial behavior to an excluded fellow player?
A randomized-controlled trial with Cyberball. Psychoneuroendocrino.
2013;38(8):1418-25. doi:10.1016/j.psyneuen.2012.12.023.

Achenbach TM, Becker A, Dopfner M, Heiervang E, Roessner V,
Steinhausen HC, et al. Multicultural assessment of child and adolescent
psychopathology with ASEBA and SDQ instruments: research findings,
applications, and future directions. J Child Psychol Psyc.

2008:49(3):251-75. doi:10.1111/j.1469-7610.2007.01867 x.

Goodman R. The strengths and difficulties questionnaire: A research note.

J Child Psychol Psyc. 1997;38(5):581-6. doi:10.1111/}.1469-7610.1997.tb01545.x.
Widaman KF, Helm JL, Castro-Schilo L, Pluess M, Stallings MC, Belsky J.
Distinguishing ordinal and disordinal interactions. Psychol Methods.
2012;17(4):615-22. doi:10.1037/30030003.

Evans DE, Rothbart MK. Developing a model for adult temperament.

J Res Pers. 2007;41(4):868-88. doi:10.1016/jjrp.2006.11.002.

Huebner M, Vach W, le Cessie S. A systematic approach to initial data
analysis is good research practice. J Thorac Cardiov Sur. 2016;151(1):25-7.
doi:10.1016/j,jtcvs.2015.09.085.


http://dx.doi.org/10.1037/0022-006X.74.6.994.supp
http://dx.doi.org/10.1177/1745691610383502
http://dx.doi.org/10.1146/annurev-psych-010814-015407
http://dx.doi.org/10.1017/S0954579410000611
http://dx.doi.org/10.1207/s15327965pli0803_3
http://dx.doi.org/10.1017/S0954579410000647
http://dx.doi.org/10.1037/0012-1649.44.1.293
http://dx.doi.org/10.1111/j.1467-8624.2012.01778.x
http://dx.doi.org/10.1111/j.1467-8624.2012.01778.x
http://dx.doi.org/10.1111/j.1469-7610.2008.01992.x
http://dx.doi.org/10.1016/j.yhbeh.2015.06.003
http://dx.doi.org/10.1016/j.yhbeh.2015.06.003
http://dx.doi.org/10.1111/j.1601-183X.2007.00362.x
http://dx.doi.org/10.1038/sj.mp.4001950
http://dx.doi.org/10.1017/S0954579408000357
http://dx.doi.org/10.1017/S0954579408000400
http://dx.doi.org/10.1017/S0954579408000400
http://dx.doi.org/10.1017/S0954579411000307
http://dx.doi.org/10.1037/a0022451
http://dx.doi.org/10.1590/0104-07072014002950013
http://dx.doi.org/10.1080/19424620.2013.789977
http://dx.doi.org/10.1080/14616734.2012.661217
http://dx.doi.org/10.1080/14616734.2012.661217
http://dx.doi.org/10.1111/j.1365-2214.2012.01374.x
http://dx.doi.org/10.1037//0012-1649.35.1.205
http://dx.doi.org/10.1111/1467-8624.00337
http://dx.doi.org/10.1037/0012-1649.41.1.193
http://dx.doi.org/10.1037/0012-1649.41.1.193
http://dx.doi.org/10.1037/h0032198
http://dx.doi.org/10.1037/h0032198
http://dx.doi.org/10.1093/cercor/bhs163
http://dx.doi.org/10.1111/1467-8624.00355
http://www.bowdoin.edu/~sputnam/rothbart-temperamentquestionnaires/pdf/Simonds_Dissertation_2006.pdf
http://www.bowdoin.edu/~sputnam/rothbart-temperamentquestionnaires/pdf/Simonds_Dissertation_2006.pdf
http://www.bowdoin.edu/~sputnam/rothbart-temperamentquestionnaires/pdf/Simonds_Dissertation_2006.pdf
http://dx.doi.org/10.1080/03057240903528535
http://dx.doi.org/10.1016/j.psyneuen.2012.12.023
http://dx.doi.org/10.1111/j.1469-7610.2007.01867.x
http://dx.doi.org/10.1111/j.1469-7610.1997.tb01545.x
http://dx.doi.org/10.1037/a0030003
http://dx.doi.org/10.1016/j.jrp.2006.11.002
http://dx.doi.org/10.1016/j.jtcvs.2015.09.085

Euser et al. BMC Psychology (2016) 4:33

43.

44,

45.

46.

47.

Little JR, Rubin DB. Statiscial analysis with missing data. New Jersey:

John Wiley & Sons, Inc,; 2002.

Tabachnick BG, Fidell LS. Using Multivariate Statistics. Boston: Pearson
International; 2007.

Preacher KJ, Hayes AF. SPSS and SAS procedures for estimating indirect effects
in simple mediation models. Behav Res Meth Ins C. 2004;36(4):717-31.
doi:10.3758/Bf03206553.

Posthuma D, De Geus EJ, Bleichrodt N, Boomsma DI. Twin-singleton
differences in intelligence? Twin Res. 2000;3(2):83-7.

Robbers SCC, Bartels M, van Oort FVA, van Beijsterveldt CEM, van der Ende
J, Verhulst FC, et al. A twin-singleton comparison of developmental
trajectories of externalizing and internalizing problems in 6-to 12-year-old
children. Twin Res Hum Genet. 2010;13(1):79-87.

Page 11 of 11

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BioMed Central



http://dx.doi.org/10.3758/Bf03206553

	Abstract
	Background
	Methods/design
	Discussion
	Trial registration

	Background
	Differential intervention effects
	Causal mechanisms for change
	VIPP-Twins
	Aims and hypotheses

	Methods/design
	Study design
	Participants
	Recruitment
	Study sample
	Randomization

	Sample size and power
	Intervention
	VIPP-SD
	VIPP-Twins
	Control condition

	Measures
	Primary outcomes
	Secondary outcomes
	Third and fourth aim
	Fifth aim

	Statistical analyses
	Data management and ethics

	Discussion
	Strengths and limitations

	Additional file
	show [a]
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

