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Abstract
Background: The number of interventions to support parents is growing. The level of evidence regarding these
intervention varies. In this paper we describe a study that aims to assess the effectiveness of specific ‘elements’
within such parenting interventions for families with children up to 7 years. A naturalistic effect evaluation will be
applied. Study questions are:
1. What is the exposure of parents to (elements of) parenting interventions in the daily practice of preventive
youth health care?
2. What are the associations between the exposure to (elements of) parenting interventions and outcomes in
parents/children related to parenting and child development?
Methods/design: Thousand parents/caregivers are recruited by preventive youth health care providers in the
Netherlands. Measurements will be performed after inclusion and after 12-months follow up. Data regarding child/
parent/caregiver characteristics, use of (parenting) interventions and care, and outcomes with regard to parenting
skills, family functioning and child development will be collected. Outcomes will be compared between parents/
children exposed and non-exposed to the (elements of) parenting interventions (adjusting for confounders).
Discussion: We hypothesize that parents/caregivers with exposure to (elements of) parenting interventions show
(relatively more) improvements in parenting outcomes. Results will support intervention selection/development,
and support communities/professionals to select appropriate intervention-elements.
Trial registration: Netherlands National Trial Register number NL7342. Date of registration: 05-November-2018,
retrospectively registered.
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Background
Parental concerns are highly prevalent in the general
population, and can therefore be considered as a usual
aspect of parenting. In the Netherlands, studies report
up to 50% of parents who have questions or concerns regarding the upbringing of their child [1–3]. Examples of
topics of concern are child development, child health
and diseases, children’s (difficult and disobedient) behavior, socio-emotional development of children and general parenting (skills) [1, 4]. Many parents feel the need
to discuss their concerns with professionals or to receive
other forms of parenting support [1].
Parenting support can be described as all activities, services, programs and interventions aimed at increasing parenting skills and improving the upbringing situation [1, 5].
There are various sources of parenting support, varying
from informal support provided by one’s own social network, to services provided by semi-formal support sources
(e.g. community-based voluntary sector organizations) or
by formal support sources (e.g. typically involving statutory sector providers, or statutory and voluntary sector
partnerships) [6]. Activities and interventions can be ‘universal’, aimed at all parents/caregivers, or ‘targeted’ at specific groups of parents who experience mild to severe
levels of parenting problems or parenting stress, or who
report behavior problems of their children [7].
Over the years, numerous parenting interventions have
been developed with varying content, delivery settings,
delivery techniques, types of families served and
intended outcomes [8]. In general, there is considerable
evidence that parenting interventions can have positive
effects on a range of parent and child outcomes including parenting skills, parents’ self-efficacy and self-esteem,
parent’s psychosocial health, parenting stress and child
behavior [7–11].
The number of parenting interventions continues to
grow. However, the level of the evidence regarding the
effectiveness of the interventions varies. This makes it
difficult for professionals to select the most appropriate
and effective interventions. Moreover, studies investigating effectiveness of interventions are often focused on
the interventions as a whole, while interventions generally consist of many elements. In order to better understand effects and mechanisms of behavior change
interventions, it is important to identify which elements
of the interventions contribute to the effects [12, 13].
These insights will be helpful for the development of
new interventions and for intervention selection. Furthermore, it could enhance broader and more efficient
implementation of existing interventions if these can be
adapted to local needs and opportunities, and to the
needs and strengths of the clients.
So, in addition to knowledge regarding the effectiveness of interventions, knowledge on the effectiveness of
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elements within the interventions is needed; but still
scarce. Only a few meta-analyses that consider elements
in parenting interventions have been carried out [8, 14,
15]. Therefore, the CIKEO consortium (Consortium Integration Knowledge promotion Effectiveness Of parenting interventions) aims to investigate effectiveness of
elements of preventive parenting support. Knowledge is
obtained from multiple sources: from published scientific research, professionals and families. In this paper
we discuss the study protocol of a naturalistic effect
evaluation within CIKEO to evaluate the effectiveness of
parenting interventions in the daily practice of preventive youth health care (see below). The study aims to provide insight in both the effectiveness of interventions, as
well as of elements of parenting support. For the latter, a
relevant taxonomy of elements of parenting support will
be applied (see below).
The CIKEO consortium is one of six consortia that are
funded by ZonMw, the Netherlands Organization for Health
Research and Development, in order to investigate the effectiveness of elements of all the interventions that are targeted to youth and families and that are registered in the
national database of effective youth interventions in the
Netherlands (Databank Effectieve Jeugdinterventies, website:
www.nji.nl/nl/Databank/Databank-Effectieve-Jeugdinterventies)). Each consortium is focused on a different theme of interventions. The CIKEO consortium is a collaboration
between partners of three Academic Collaborative Centrers
(in Dutch: Academische Werkplaatsen) from the regions of
Rotterdam, Leiden and Amsterdam in the Netherlands. Academic Collaborative Centers are local collaborations of academic institutions, public health services, municipal policy
makers, elected officials and other relevant sectors. Knowledge exchange between these parties can stimulate the
translation of scientific knowledge into practical products,
services and facilities [16–18]. The executive partners of the
CIKEO consortium are the Erasmus University Medical
Center in Rotterdam, the Leiden University Medical Center
in Leiden and the Verwey-Jonker Institute in Utrecht.
The CIKEO consortium started with an inventory
study to give a brief up-to-date overview of the needs of
parents, the use of preventive parenting interventions
and the existing knowledge regarding the effectiveness
of these interventions. The CIKEO consortium investigates parenting support using the approach of a naturalistic effect evaluation [19, 20] with a focus on the
distinct elements within parenting interventions, and the
ways the interventions are delivered. The elements of
the parenting interventions are categorized according to
the behavior change technique that are being applied, as
proposed by Michie et al. [12]; this is referred to the
“taxonomy of Michie” [12].
In this paper, the design and methods of the naturalistic effect evaluation [19] of the CIKEO consortium will
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be described in detail. This is a prospective cohort study
among parents with children up to 7 years. The objectives of the study are:
1. To study the exposure of parents to (elements of)
parenting interventions and other types of
parenting support in the daily practice of the
preventive youth health care.
2. To investigate the associations between the
exposure to (elements of) parenting interventions
and other types of parenting support and outcomes
in parents and children related to parenting and
child development (see below).
The hypothesis is that parents/caregivers who receive
(elements of) parenting support during the follow-up
period will show (relatively more) improvements in parenting skills, family functioning and child development
compared to comparable parents/children who did not
receive parenting interventions.

Methods/Design
Preventive youth health care in the Netherlands

The preventive youth health care is a system for monitoring children’s health and development, and for providing health promotion and disease prevention [21]. It
is offered nation-wide and free of charge, independent of
insurance status. Participation is voluntary. From birth
onwards, parents are frequently invited with their child
to visit preventive youth health care centers. The attendance rate is about 95%. During these visits, the growth,
development, health and well-being of the child are
assessed [21–23]. Additionally, youth health care professionals provide information about the development and
upbringing of children and promote a stimulating pedagogical climate. They aim to identify child behavior
problems or parenting problems in an early stage and
organize help when needed. The youth health care professionals can provide pedagogical counseling or they
can direct parents and families to parenting interventions offered by themselves or other providers [1, 24]. In
this way, youth health care providers can serve as link
with specialized services; they are the frontline services
for a broad range of questions [24]. Municipalities are
responsible for the preventive youth health care and facilitate a suitable offer of preventive services and coordinate the collaboration between these services [1, 24].
Parenting interventions and parenting support

For this study, parenting interventions of interest are defined as follows: Interventions for parents with children
aged up to 7 years old, targeted at improving parenting
skills, parental competences, child development and behavior of the child. The interventions in this study have
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the aim to prevent (parenting) problems to arise or to
intervene with high risk groups or in families with mild
problems, to prevent problem from becoming more severe. Interventions for treatment of severe or clinical
problems, are beyond the scope of this study.
The CIKEO consortium will study a selection of 21 preventive interventions (see Additional file 1), based on national professional youth health care guidelines [1] and on
inclusion within the Dutch national Database of Effective
Youth Interventions (in Dutch: Databank Effectieve Jeugdinterventies) of the Netherlands Youth Institute (www.
nji.nl/nl/Databank/Databank-Effectieve-Jeugdinterventies)
in the year of 2017. In order to be eligible for inclusion in
this database, interventions should have a structured and
goal-oriented approach, aimed at children and youngsters
aged -9 months to 24 years, their caregivers and or parenting environment. The intervention should be carried out
in the Netherlands and should have an accessible manual
in Dutch language. At least a limited process evaluation
should be available. Finally, the intervention should be
submitted by the owner or licensee. Once these criteria
are met, the intervention is further assessed by an independent committee of national experts to be accepted in
the database and to be classified into one of four categories differing in indications of effectiveness [25].
Of the CIKEO selection of 21 interventions, 19 interventions are relevant to the population of this study;
parents/caregivers of children up to 7 years old (see
Additional file 1). In addition, this study also includes a)
practice-based interventions that are not registered in
the database of effective youth interventions, b) consultations regarding parenting, c) informal types of parenting support (for example parenting books, websites) and
d) regular monitoring visits to the youth health care
centers.

Study design

The design is a naturalistic effect evaluation [19]. It is an
observational prospective cohort study with a baseline
and follow-up measurement (12 months after inclusion).
The total study sample will consist of parents with various levels of parenting problems and concerns. Both at
baseline and at follow-up, all participating parents/caregivers will be asked to complete a questionnaire. There
are no separate intervention and control groups in this
study. The exposure of parents/caregivers to (elements of)
parenting support during the follow-up period will be
established by the follow-up questionnaire and from
electronic files of the youth health care organizations (only
with permission by the study participants, see below). By
comparing the outcome measures between baseline and
follow-up measurements, we aim to investigate which
interventions and/or elements of parenting support are
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associated with a relative decrease in problems and improvement in positive outcome measures in parents and
their children.
Data collection started in October 2017 and will continue until April 2020.
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information, the informed consent form and the questionnaire. All parents/caregivers who provide informed
consent and a completed questionnaire are enrolled in
the study.
Data collection and measurements

Ethics

The research proposal was reviewed by the Medical Ethics Committee of the Erasmus Medical Center, Rotterdam. Based on their review, the Committee concluded
that the rules laid down in the Dutch Medical Research
Involving Human Subjects Act (also known by the
Dutch abbreviation WMO, in full ‘Wet Medischwetenschappelijk Onderzoek met mensen’) do not apply
to this research proposal (proposal number MEC-2017432), and gave permission to conduct this study at
Erasmus Medical Center and to submit the results for
publication in a scientific journal in the future (Letter
NL/sl/321518; 24/07/2017). All participants in the study
will provide written informed consent.
Participants and recruitment

We aim to include a total of net 1000 families in the
cohort study. Recruitment will take place in two parts.
Part A) A sample of net 800 parents/caregivers of children aged 0–7 year will be included by two regional
preventive youth health care providers (CJG Rijnmond
and Rivas Zorggroep) in the regions of Rotterdam and
Dordrecht, the Netherlands. These preventive youth
health care organizations will inform a sample of parents/caregivers of children aged between 15 and 21
months and children aged 5 or 6 years (second grade of
primary school) from their registries about the study,
and invite them to participate. All invited parents/caregivers will receive project information, an informed
consent form and a baseline questionnaire. Parents/caregivers who are willing to participate are requested to
return the completed baseline questionnaire and the
signed informed consent form to the researchers in a
pre-paid envelope or via internet. All parents/caregivers
who provide informed consent and a completed questionnaire are enrolled in the study.
Part B) Part B concerns an opportunity sample of net
200 parents/caregivers of children aged 0–7 year who
will participate in a parenting intervention during the
follow-up period. Preventive youth health care organizations and other providers of parenting support are informed about the study. They are asked to inform
parents who participate in interventions about the study.
The procedure regarding study information, informed
consent and data collection is similar as for the parents
in part A. In addition, participants are recruited directly
through advertisements on websites about parenting.
They will be directed to the digital version of the project

Data will be collected through questionnaires that will
be filled out by the primary caregiver of the child at
baseline (time of inclusion) and after a follow-up period
of twelve months. The questionnaires can be completed
on paper or digital through a secured website. All questionnaires consist of valid and evidence-based instruments; details are described below. In the questionnaire,
the participants can indicate whether they want support
by a professional caregiver; if so, they will be referred
accordingly.
Outcome measures

The outcomes of this study are variables related to parenting, family life and child development. Unless otherwise specified, measures will be assessed at baseline as
well as at follow-up.
General parenting styles and parental practices will be
measured using two scales previously described by Wake
[26]. The sub scale ‘warmth’ comprises six items from
the Child Rearing Questionnaire [27] addressing the frequency of warm affectionate behaviors of parents towards their children. The sub scale ‘control’ includes five
items from the National Longitudinal Survey of Children
and Youth (Statistics Canada. National Longitudinal Survey of Children), addressing the frequency with which
parents set and enforce clear expectations and limits.
Items will be rated on 5-point scales, ranging from 1
(never/almost never) to 5 (all the time). The warmth and
control sub scales will be used to define four parenting
styles: authoritative (high warmth and high control), authoritarian (low warmth and high control), permissive
(high warmth and low control), and disengaged (low
warmth and low control).
Dysfunctional discipline strategies in parents will be
measured with the Parenting Scale (PS) [28]. The PS
consists of 30 items. Each item is rated on a seven-point
Likert scale, ranging from a high probability to use an effective discipline strategy to a high probability of using
ineffective discipline strategies. One item (When my
child misbehaves, I spank, slap, grab, or hit my child)
will not be assessed in this study, due to perceived invasiveness to parent(s)/caregiver(s). Three subscales will be
computed: over-reactivity, laxness and verbosity.
Daily parenting stress will be measured with the Parenting Daily Hassles Scale (PDH) [29, 30]. The measure
consists of 20 typical daily events in parenting and
parent-child interactions. Parents/caregivers will be
asked to rate the frequency of each potential hassle in
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the previous week on a 4-point scale (rarely, sometimes,
a lot, constantly). Additionally, they will rate the intensity of the hassles on a 5-point scale, ranging from 0 (no
burden) to 4 (great burden).
Parents’/caregivers’ satisfaction with parenting and
their self-efficacy in the parenting role will be assessed
with the Parenting Sense of Competence Scale (PSOC)
[31]. The PSOC contains 17 items with two subscales:
satisfaction and efficacy. Parents indicate their agreement with a series of statements regarding degree of
confidence and satisfaction in carrying out their parenting role on a 6-point Likert scale (1 = strongly agree, 6 =
strongly disagree). Higher scores indicate higher levels of
parenting self-efficacy and satisfaction.
Family stress will be assessed by the seventh subscale (General Functioning) of the Family Assessment
Device (FAD) [32, 33]. The FAD is a self-report
measure of family functioning. The General Functioning scale consists of 12 items about support and
stress within the family, providing a measure of overall health/pathology of the family. Each item receives
a score from 1 (strongly agree) to 4 (strongly disagree), with the scale for the negatively worded items
reversed. The sum of values is divided by 12 to give a
total score ranging from 1 to 4. Higher scores indicate poorer family functioning.
Children’s emotional and behavioral problems will be
assessed using the Child Behavior Check List (CBCL/1,
5–5) [34]. The CBCL contains 99 items concerning the
child’s behavior in the previous 2 months. Each item is
scored on a three-point scale with 0 (not true), 1 (somewhat or sometimes true) and 2 (very true or often true).
The CBCL includes seven empirically-based syndrome
scales: emotionally reactive, anxious/depressed, somatic
complaints, withdrawn, sleep problems, attention problems, and aggressive behavior. Two broad band scales
can be derived. An internalizing problem score can be
derived by summing the subscales emotionally reactive,
anxious/depressed, somatic complains, and withdrawn
and an externalizing problem score can be derived by
summing the subscales attention problems and aggressive behavior scales. A total problem score can be computed by summing all 99 items. Additionally, there are
five scales oriented at the Diagnostic and Statistical
Manual for Mental Disorders (DSM); affective problems,
anxiety problems, pervasive developmental problems, attention deficit/hyperactive problems, and oppositional
defiant problems. Higher scores indicate higher levels of
emotional and behavioral problems.
Other outcomes are sleep, eat and cry behaviors of the
child. Parents’/caregivers’ ratings of the prevalence of
problems and their concerns regarding these behaviors
are assessed with 9 items for sleep behaviors, 5 items for
eat behaviors and 2 items for cry behaviors.
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Other measures

Characteristics of the parents/caregivers including age,
gender, country of birth, educational level, employment
situation and marital status are collected. Perceived social support, general happiness, general health and psychological distress are also assessed. Social support
perceived by parents/caregivers will be measured using
the Multidimensional Scale of Perceived Social Support
(MSPSS) [35, 36]. Happiness will be measured with a
single item “Do you feel happy in general” on an 11point scale [37]. General health will be measured using
the first item of the short form 12 (SF-12) health survey
[38]. Psychological distress will be measured using the
Brief Symptom Inventory 18 (BSI-18) [39]. The BSI-18
includes three subscales: depression, anxiety, and
somatization. Additionally, the global severity index will
be computed as an overall general psychological distress
score. One item (thoughts of ending your life) will not
be assessed in this study, due to possible invasiveness to
the parent/caregiver.
Characteristics of the child include gender, age, country of birth, birth weight, gestational age at birth, pregnancy and birth complications, general health (assessed
with the first item of the Child Health Questionnaire
[40], use of child daycare service, medicine use for problems regarding social and emotional development and
diagnoses of physical and mental disabilities.
Characteristics of the family include household income, family compositions, country of birth of grandparents and the occurrence of 12 stressful life events within
the previous year (moving to another address; a friend of
the child moving to another address; tension at the parents’ work that has been felt at home; financial problems; rows with neighbors, friends, acquaintances or
family; fire or burglary; problems with the physical
health of people in close proximity; problems with the
psychological health of people in close proximity; death
of someone in close proximity; problems in the marriage
relation; divorce and unemployment). If an event occurred, the perceived severity of the stress or tensions in
the family caused by the event was additionally assessed.
Received parenting support and use of care

In the baseline questionnaire, the use of various types of
care in the previous year by the parent/caregiver, child
and/or other children in the family will be assessed, including the general practitioner, medical specialists, psychological help, parenting support and other types of
care (18 items). Furthermore, we include 3 items regarding visits to the youth health care centers.
In the follow-up measurement, the use of care will be
assessed similarly as in the baseline questionnaire.
Additionally, 3 items are included to assess whether parents/caregivers had questions or concerns regarding the
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upbringing of their child, whether they had been in need
for parenting support and whether they have received
parenting support during the follow-up period. Visits to
youth health care centers, participation in parenting interventions, visits to parenting lectures and other types
of parenting support during the last year are assessed by
20 items, including items considering the duration, frequency, character, content and the parents’/caregivers’
appreciation of the received parenting support. Additionally, when available and with permission of participants, data on received parenting support and care
regarding parenting during the follow-up period will be
collected from electronic files of preventive youth health
care organizations.
Elements in parenting interventions and other types of
support

Elements of the parenting support that were received by
parents/caregivers will be identified and coded. For this
purpose, we will inventory the guidelines and/or protocols
of the interventions that were reported by the parents/
caregivers. In this study, content elements (objectives or
general themes/principles) and delivery elements are extracted [12]. Delivery elements are operationalized as elements related to what was delivered in the intervention
(i.e. the ‘active ingredients to change behavior’ or behavior
change techniques) and how the intervention was delivered (i.e. who delivered, to whom, how often, for how
long, in what format, and in what context). Behavior
change techniques were categorized using the taxonomy
of Michie [12]. This taxonomy includes 93 Behavior
Change Techniques, grouped into 16 categories; for example the categories feedback and monitoring, comparison of behavior, repetition and substitution. Moreover,
contextual (e.g. characteristics of target participants who
receive the interventions) characteristics of the parenting
interventions will also be assessed.
Data management and statistical analysis

Data are handled according to the guidelines of the EU
General Data Protection Regulation (GDPR). Datamanagement and analysis will be carried out at the Erasmus MC University Medical Center. Paper questionnaires
will be transferred into electronic files and checked for
missing or incorrect data. All data are handled confidentially and scientific data are stored anonymously.
Descriptive statistics will be used to describe the characteristics of the study population. We will use linear
regression analysis for continuous outcome measures,
and logistic regression analysis for dichotomous outcome variables. The exposure to (elements of) parenting
interventions (yes/no) is the independent variable. In
additional models, the baseline measurements and potential confounders (e.g. demographic characteristics of
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the caregivers and children) will be added. It will be
evaluated whether additional multi-level regression analyses should be performed given the potential clustering
within the youth health care organizations in the study.
The exposure to parenting support will be based on information obtained from the follow-up questionnaire
and when available the electronic files of the youth
health care organizations. All analyses will be performed
using SPSS version 24 for windows and R (version 3.4.1).
Missing data will be handled by multiple imputation. All
tests will be two-sided and p-values less than 0.05 will
be considered as significant.
Power considerations

In total, we aim to include net 1000 parents/caregivers
in the study. With an expected 40% loss to drop-out between baseline and follow-up, we expect complete data
of n = 600 participants. We assume that 50% (300) of
these parents/caregivers will have received parenting
support during the follow-up period. We assume an
alpha of 0.05 (2-tailed) and power of 0.80. We apply a
correction factor to account for the cluster design, assuming 25 clusters within the sample with an average
cluster size of 24 participants and an intra-class correlation coefficient of 0.02. For this expected sample size
and assumptions, with regard to the continuous outcome measures, a difference of 0.27 SD (standard deviation) between the subgroup exposed to parenting
support and the subgroup not exposed to parenting support can be detected at follow-up. This is enough to indicate relevant effects, as a difference of 0.5 SD is
considered meaningful [41, 42].

Discussion
This article describes the study protocol of a prospective
cohort study that is part of the CIKEO consortium study
(Consortium Integration Knowledge promotion Effectiveness Of parenting interventions). The overarching
aim of the CIKEO consortium is to investigate preventive parenting interventions, in order to identify effective
elements within these interventions. The aim of the prospective cohort study is to investigate the exposure of
parents/caregivers to parenting support elements and
strategies in daily practice of Dutch preventive youth
health care and the effects of this exposure on parenting skills, family functioning and child development in
a naturalistic effect evaluation. We hypothesize that
parents/caregivers who have been exposed to elements
of parenting support during the follow-up period will
show significant improvements in specific outcome variables related to parenting skills, family functioning and
child development when compared to comparable parents/children who not have been exposed to parenting
interventions.
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This study has several strengths. First, the data are collected in a naturalistic setting, as the cohort study is conducted in the setting of daily youth health care practice.
This enables us to explore the effects of parenting interventions in the “real world” rather than in an experimental setting, which will support the generalizability of our findings
[19]. Furthermore, we will not only examine the effects of
parenting interventions but also the effects of other types of
parenting support provided by preventive youth health care.
These types of parenting support are important to take into
account, as previous research has indicated that such parenting support can also have relevant effects [43].
The proposed study also has some limitations and we expect to encounter some challenges. The first challenge of
this study will be to include parents at risk of parenting
problems. It may be a difficult group to reach, and these
parents may be hesitant to participate in research [44]. To
increase participation, we will recruit these parents through
providers of parenting support. Second, because of the nonrandomized design, results of the study are subject to
confounding variables. We will assess the most important
confounding variables; however, there may be residual confounding. Another limitation is that it is not possible to
evaluate some general elements that have been shown to be
of importance to the effectiveness of parenting interventions
in our study design, such as the quality of the implementation of the interventions [7]. Although we cannot include it
in our study, we know that these factors may be important
to take into account and we emphasize the need to investigate these factors more thoroughly in future studies.
In conclusion, results of the naturalistic effect evaluation
study will provide insight in which parenting support elements and strategies are used in daily practice, and which
elements are effective. The results will be translated into
products for practice and education; recommendations for
practice and policy will also be made. The knowledge provided by CIKEO is valuable for various stakeholders in
practice, including providers of parenting support (youth
health care organizations and parent training institutes) and
municipalities that provide interventions. It will enable professionals and policy makers to concentrate on elements of
parenting support that are shown to be effective and to
adapt parenting support to better fit the needs of clients
and the possibilities within organizations and local settings.
Furthermore, it may guide the future development and improvement of interventions. Ultimately, the goal is to make
parenting support more flexible and more effective.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12889-019-7785-y.
Additional file 1: Table S1. Interventions included by the CIKEO
consortium.
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