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CHILD AND ADOLESCENT HEALTH AND WELL-BEING

In the United Nations “Convention on the Rights of the Child” countries have promised
to protect the right of every child to a standard of living adequate for the child’s physi-
cal, mental, spiritual, moral and social development.(1) Worldwide, there have been
improvements in in the health of children and adolescents and declines in absolute pov-
erty and between-country inequalities.(2) However, whereas communicable, nutritional
or neonatal diseases have declined non-communicable diseases have not.(2-4) Also
in European countries there still are several public health issues to be tackled.(5) The
World Health Organization Europe has set out multiple priorities forimproving child and
adolescent health and well-being in European countries in their report that is called:
“European Child and Adolescent Health Strategy 2015-2020”.(5) Two of these priorities
for public health issues will be studied in this thesis. These are mental health problems
and reducing obesity and overweight by promoting healthy nutrition and physical ac-
tivity. Moreover, in this report it is recognized that all children and adolescents should
deserve good quality parenting, and that socioeconomic health inequalities in children
and adolescents are also a public health issue.(5-7) Parenting and socioeconomic health
inequalities will also be studied in this thesis. At last, this report emphasizes that adult
diseases, health and well-being can be rooted in childhood or adolescence.(5)

PUBLIC HEALTH FOR CHILD AND ADOLESCENT HEALTH AND WELL-
BEING

Public Health is defined by Acheson and the World Health Organization as “the art
and science of preventing disease, prolonging life and promoting health through the
organized efforts of society”.(8, 9) According to the Oxford Textbook of Public Health,
public health is the process of mobilizing and engaging local, regional, national and
international resources to assure the condition in which people can be healthy.(10)
Until recently, public health mostly focused on treatment after onset of the disease or
focused on reducing risk factors in adult life. However, evidence shows that promoting
the health and well-being and reducing health inequalities of children and adolescents
could reduce the onset, persistence or severity of overweight, obesity, mental health
problems and socioeconomic health inequalities.(6, 7, 11, 12)

Health promotion is a key element of public health.(9, 13) Health promotion has been
defined as the process of enabling people to increase control over, and to improve their
health in the Ottawa Charter (1986).(14) One priority set out by the Ottawa Charter for
health promotion is to create physically, and psychosocially supportive environments



for children and adolescents.(14, 15) Moreover, health promotion focuses on reduc-
ing differences in current health status ensuring equal opportunities and resources to
enable all people to achieve their fullest health potential.(14) Health promotion can
come in many forms such as interventions, policies or policy programs implemented at
schools, sport clubs or other associations, in neighbourhoods, at home or individually.
(14, 16)

Public health and health promotion can be employed at international, national, regional
and local levels.(9) Particularly local governmental bodies such as municipalities play
an increasingly important role in promoting the health and well-being and in reducing
health inequalities of children and adolescents.(13, 17) To illustrate, under the Dutch
Public Health Act and Youth Care Act, responsibility for public health, prevention and
health promotion at a local level lies with the local governmental bodies (i.e. munici-
palities).(18, 19) Every four years, municipalities formulate a public health strategy for
their area. Also in other countries such as the United Kingdom or Norway, the role of
local governmental bodies is emphasized.(20-22) Local governmental bodies could
stimulate change by reducing central influence and promoting local autonomy.(13) An-
other underlying reason that is recognized as to why local governmental bodies play an
important role in public health, is that local governmental bodies usually have primary
responsibility for planning and delivering many services that are crucial to addressing
socioeconomic determinants of health such as education, transport, housing and urban
planning.(13) Local governmental bodies are also often in a strong position to bring a
wide variety of local actors or stakeholders around the table to stimulate action.(13)

CHILD AND ADOLESCENT PUBLIC HEALTH ISSUES

Reducing mental health problems and promoting mental well-being

Around 10-20% of children and adolescents experiences mental health problems.(6)
Onset of mental health problems in later life usually occurs in childhood and adoles-
cents.(23) Improving the mental well-being of children and adolescents could prevent
or reduce the persistence or severity of mental health problems.(24) Mental health prob-
lems include but are not limited to anxiety, depression or attention-deficit hyperactivity
disorder.(25) Mental health problems could develop due to many different risk factors
including parental history of mental disorders, stressful life events, poor physical health,
unhealthy lifestyle, family functioning, stress, migration and socioeconomic factors.(26,
27) However, mental health is not the mere absence of mental health problems. It is
state of well-being in which the individual realizes his or her own abilities, can cope with
the normal stresses of life, can work productively and is able to make a contribution
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to the community”.(28) Besides, reducing the risk, severity and persistence of mental
health problems promoting mental-well-being is also important. Protective factors are
thought to contribute to resilience (i.e. the way an individual adapts in a positive way).
(29) Potential protective factors are physical activity, sufficient sleep, limited screen
time, peer acceptance and organized activities. The role of socioeconomic status indica-
tors and migrant status and the role of participating in organized activities on mental
health in children and adolescents is studied in this thesis.(30-33)

Reducing overweight and obesity and promoting a healthy lifestyle

Currently around one third of all children is overweight or obese.(34) Just as mental
health problems, overweight and obesity in childhood has been shown to be associated
with overweight or obesity in adulthood.(34) Of all children that are overweight and
obese, more than 60% will be overweight or obese in adulthood.(34, 35) Overweight and
obesity can lead to many chronic diseases in later life such as mental health problems,
type 2 diabetes, hypertension and cardiovascular disease.(7) Overweight and obesity
are mostly due to unhealthy lifestyles including high food and energy intake and low
energy expenditure because of limited physical activity.(36) Such unhealthy lifestyles
are often formed during childhood or adolescence. Promoting and facilitating healthy
habits, such as drinking water instead of sugar-sweetened beverages or eating more
vegetables and fruit instead of energy-dense foodstuffs could contribute to acquiring a
healthy lifestyle and thereby reduce the risk of becoming overweight or obese.(37, 38)

Promoting parental self-efficacy

Parents (or other primary caregivers) are fundamental for the health, well-being and
development of their children.(39) Parental quality is impacted by many interacting fac-
tors on the parent (e.g. developmental history or personality), child (e.g. temperament)
or socio-contextual level (e.g. marital relations, social network or work).(40) Previous
research has already linked parenting-self-efficacy to parenting outcomes, child out-
comes and to a lesser extent to parental psychological functioning.(41, 42) Parenting
self-efficacy has been defined as beliefs or judgments a parent holds regarding their
own capabilities to organize and execute a set of tasks related to parenting.(43, 44)
Promoting parenting self-efficacy could thus have a positive impact on child well-being
and child development. In this thesis, we studied factors associated with parenting self-
efficacy. Understanding which determinants are related to parenting self-efficacy may
provide useful insights for the development of effective parenting support interventions
and ultimately improve the health, well-being and development of children.



Reducing socioeconomic inequalities in health

Socioeconomic inequalities in health are health differences of children and adolescents
according to different indicators of socioeconomic status.(45) Examples of indicators of
socioeconomic status are parental income, parental occupation, parental educational
level, financial difficulties in the household and material deprivation. Having a migrant
status is closely related.(46, 47) Indicators of socioeconomic status capture aspects of
the social standing of individuals or groups.(45) Socioeconomic inequalities have been
found for many health outcomes and diseases.(46, 48-50)

Such inequalities have also been found to be associated with the risk of mental health
problems, obesity and overweight.(51-55) Many of these inequalities in health emerge
during childhood or adolescence.(17) Moreover, socioeconomic inequalities experi-
enced during childhood or adolescence can result in health problems in adulthood.(48)
Therefore, investing in reducing socioeconomic inequalities in children and adolescents
holds much potential for future health and well-being.(17) Children and adolescents
can experience socioeconomic inequalities at the individual and family level but also
at neighbourhood level.(46) For example, if parents have a low income or experience
material deprivation or financial difficulties this can reduce the affordability of sport
club memberships or healthy food.(56-58) Also, stress experienced due to the parental
financial situation could increase the risk of several health outcomes.(46) Parental edu-
cation could affect health outcomes by health knowledge about a healthy diet, physical
activity or health and disease in general. Parental education has also been found to be
associated with social networks, and beliefs of parents and thereby influencing health
outcomes.(46) Inequalities at the neighbourhood level can include the presence or
absence of resources and services such as physical infrastructure, healthcare facilities,
recreational and sport opportunities, fast-food outlets, stores with healthy foods, or
ecological and environmental influences. (45, 59)

RESEARCH FOR LOCAL HEALTH PROMOTION AND PUBLIC HEALTH

Local governmental bodies can play an important role in reducing mental health prob-
lems, overweight/obesity and socioeconomic inequalities in health and in promoting
mental health, a healthy diet and physical activity by implementing preventive policies,
policy programs orinterventions. How exactly local public health can promote the health
and well-being of children and adolescents relies partly on the available knowledge.(60)
Research is important for designing and implementing effective interventions, policies
and policy programs at the local level. First, research to the health, and well-being and
to protective and risk and factors for certain health outcomes.(61) This allows us to
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tailor interventions, policies and policy programs to certain target groups. This research
also allows us to design what risk factors need to be targeted or what protective factors
need to be emphasized or stimulated by interventions, policies and policy programs.
Second, research evaluating the effectiveness, process of implementation, and effective
elements of interventions, policies and policy programs is also needed.(60) Identifying
effective elements of- and effective interventions, policies and policy programs can be
used for the development or adjustment of interventions, policies and policy programs.
Process evaluations are needed to understand the likelihood of implementation and to
explain the effectiveness of an intervention, policy or policy program.(60)

The model of planned health education and promotion by Brug et al., is a model that can
be used for the development of effective interventions, policies and policy programs
(See. Figure 1).(62) The model of planned health education and promotion also serves
as a framework for this thesis.

This model includes five separate steps for intervention, policy or policy program de-
velopment, subsequently followed by evaluation. The first step consists of identifying
which health problems need to be addressed. The second step consists of analysing
risk factors for this health problem. Step three consists of identifying determinants or
mediators of these risk factors. Step four consists of translating these determinants and
mediators to goals, strategies and methods that can be integrated in an intervention
or policy program. Step five consists of the implementation and dissemination of the
intervention, policy or policy program.

Stepl: Analysis of health and quality of life
a

Step 2: Analysis of behavior and environmental risk factors

a

Step 3: Analysis of determinants of risk behaviors

a

IQNNRRSR Ty

Step 4: Intervention mapping

a

Step 5: Intervention implementation

Figure 1. Model of planned health education and promotion.(62)



AIM

The aim of this thesis was twofold. The first aim was to contribute to the knowledge
of health and well-being of children and adolescents by studying health outcomes and
their protective and risk factors. This aim also corresponds with the first three steps
of the model of planned health education and promotion. The second aim was to
contribute to the knowledge base of evidence-based interventions, policies and policy
programs by evaluating local interventions and programs aimed to promote healthy
lifestyles, health and well-being in children and adolescents. This aim corresponds to
the fourth and fifth step, and the feedback-loop ‘Evaluation’ of the model of planned
health education and promotion.

FRAMEWORK OF THIS THESIS

As mentioned above, the aim of this thesis was addressed using guidance of the model
of planned health education and promotion.(62) The first aim of this thesis corresponds
to the first three steps of the model of planned health education and promotion. This
aim is addressed in part 1: Analysis of health, well-being, protective and risk factors. In
this part, there is a focus on identifying potential risk groups (i.e. populations at risk)
for tailored or targeted interventions to promote mental health and vegetable/fruit
consumption. In the first part there is also a focus on identifying potential protective or
risk factors for mental health and parenting-self efficacy. The second aim of this thesis
corresponds with step four and five and the continuous feedback loop of the model of
planned health education and promotion. This aim is addressed in part 2: Interventions
and policy programs to promote healthy lifestyles, health and well-being. The effective-
ness of interventions to promote water consumption among children of preschool
and primary school-age is addressed in this part. In this part of the thesis, the design,
methodology and effectiveness of a local collaborative community based programming
approach aiming to increase the health, safety and talent development in youth and to
reduce socioeconomic inequalities is also addressed. The research questions addressed
inpart1and2are:

Part 1: Analysis of health, well-being, protective and risk factors

+ What are the associations of multiple socioeconomic status indicators and migrant
status with risk of a low vegetable and a low fruit consumption in 4- to 12-year old
children?

+  What are the associations of multiple socioeconomic status indicators and migrant
status with risk of mental health problems in 4- to 12-year old children?
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« What are the associations of organized sport activities and organized non-sport
activities with mental health outcomes in children and adolescents based on pub-
lished systematic reviews?

«  What are the associations of participating in organized sport activities, organized
non-sport activities and number of categories of organized activities with risk of
mental health problems in a population-based sample of 4- to 12-year olds?

« What are the associations of factors on the parental, child and socio-contextual level
with general parenting self-efficacy among parents with children aged 0- to 18 years?

Part 2: Interventions and policy programs to promote healthy lifestyles,
health and well-being

« What is the effectiveness of interventions to increase the consumption of water
among children aged 2- to 12-years?

« What is the effectiveness of the Promising Neighbourhoods collaborative communi-
ty-based program on health outcomes and on reducing socioeconomic inequalities
in these outcomes?

STUDIES AND DATA USED IN THIS THESIS

The Rotterdam children’s Public Health survey 2018

The Rotterdam children’s Public Health survey 2018 is a cross-sectional survey admin-
istered by the municipal Health service of the city of Rotterdam (https://www.ggdrot-
terdamrijnmond.nl/wat-doet-de-ggd/onderzoek/). This survey is administered once
every four years. This survey was held amongst parents of children living in Rotterdam
aged 0-to 12-years-old. The survey consists of questions regarding the neighbourhood,
general health, health behaviour, mental health, organized activities participation,
stressful life events of children and the social networks, care use, socioeconomic status,
migrant status, of parents and their children. It also comprises questions about parent-
ing. Chapter 2, 3, 5, and 9 were conducted with data from this survey.

Umbrella review organized activities

An umbrella review is a review that consists of previously published systematic re-
views with or without meta-analysis. This umbrella review was about associations of
organized activities on mental health outcomes in children and adolescents. The um-
brella review protocol was registered in the PROSPERO register under register number
CRD42020213597 on 9 November 2020 and is available via https://www.crd.york.ac.uk/
prospero/display_record.php?ID=CRD42020213597. Systematic reviews that were
published in English until March 25" 2021 (date last searched) were included. In total,



six systematic reviews were included in the umbrella review. Chapter 4 was conducted
using this data.

Systematic reviews parenting self-efficacy and water consumption

A systematic review is a review that consists of previously published studies. For this
thesis, two systematic reviews were conducted. The first systematic review was about
associations of factors with general parenting-self efficacy. The systematic review pro-
tocol for this study was registered in the PROSPERO registry under registration number:
CRD42019126737 on 20 June 2019 and is available via https://www.crd.york.ac.uk/pros-
pero/display_record.php?ID=CRD42019126737. For this systematic review, a systematic
search was conducted for studies published in English until June 2020. In total 30 articles
were included. Chapter 6 was conducted using this data. The second systematic review
was about the effectiveness of interventions to increase the consumption of water. The
systematic review protocol for this study was registered in the PROSPERO registry under
registration number CRD42019124808 on 18 April 2019 and is available via https://www.
crd.york.ac.uk/prospero/display_record.php?ID=CRD42019124808.

For this systematic review, studies published in English until 18 February 2019 were
included. In total, 47 articles were included. Chapter 7 was conducted using this data.

Promising Neighbourhoods: A Local collaborative community based
program

The Promising Neighbourhoods study is a mixed methods study and consists of a
process and effect evaluation of a collaborative community-based program.(63) The
study was carried out in six different neighbourhoods in Rotterdam. Three neighbour-
hoods were chosen as intervention neighbourhoods. In these neighbourhoods, the
collaborative community based-programming approach was implemented. The other
three control neighbourhoods were matched to these intervention neighbourhoods.
No collaborative community-based program was implemented between 2018 and 2022
in these control neighbourhoods. For the effect evaluation of this program, two cross-
sectional surveys were used. The first dataset is the Rotterdam children’s Public Health
Survey administered in 2018. This survey is the baseline measurement of this project.
The survey was described above. For the Promising Neighbourhoods study, only data
from children living in one of the six included intervention and control neighbourhoods
were used. For the follow-up measurement, we administered a similar survey among
parents of children aged 0- to 12-years-old living in these six neighbourhoods. For the
effect evaluation, Difference-in-Difference logistic regression analysis was used.

The Promising Neighbourhoods collaborative community-based program is part of the
youth policy ‘Rotterdam is Growing’.(64) Aims of this program are to increase the health,
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safety and talent development and to reduce socioeconomic inequalities in youth. The
program is preventive and employs a local collaborative community-based program-
ming approach. This includes collaborating with community stakeholders, data-based
priority setting, knowledge-and theory-based policies and evidence-based interven-
tions.

The collaborative community-based program that was implemented was managed
by municipal district advisors.(65) Municipal district advisors are assigned to specific
neighbourhoods. They coordinate and monitor the implementation of this program. The
collaborative community program is tailored to the specific needs of each neighbour-
hood. It starts with an analysis of the needs of the neighbourhood. This is done using
routinely collected data from different sources such as registry data of the municipality
and Statistics Netherlands (CBS), police databases, survey data and routinely collected
registration data by health professionals of the Child & Family Centres. Results of their
analysis are discussed with stakeholders in the neighbourhood and complemented or
amended based on their experiences. This is done to match the conclusions based on
the quantitative data with the daily experiences of stakeholders and to gain local sup-
port by setting joint goals. After the needs-assessment, the municipal district advisors
will assess the currently available measures, interventions, facilities and activities in the
neighbourhood and check their presence in the so-called database Effective Youth Inter-
ventions (EYI) of the Netherlands Youth Institute (NYI). A detailed intervention-package
is designed and implemented by the municipal district advisors. Interventions that are
included in the EYI database are given priority. Finally, the municipal district advisors
and stakeholders continuously monitor and revise the program. Chapter 8 describes
the design and methodology of this mixed-methods study and chapter 9 includes and
effect evaluation that was conducted with data from these surveys and within the Prom-
ising Neighbourhood research project.

OUTLINE OF THIS THESIS

This thesis consists of 10 chapters and includes eight studies. See table 1 for an overview
of the studies presented in this thesis. Chapter 1 provides a general introduction for this
thesis. This chapter also includes the aim, objectives and data or studies used for this
thesis. After the general introduction, this thesis is divided in two parts corresponding
with the aim of this thesis. The first part consists of chapter 2, 3, 4, 5 and 6. In chapter
2 and 3, associations of multiple socioeconomic status indicators and migrant status
with risk of low vegetable and low fruit consumption and with risk of mental health
problems in primary school-aged children was studied. In chapter 4, associations of



organized activities on different mental health outcomes in children and adolescents
were examined. In chapter 5, associations of participating in organized sport activities,
organized non-sport activities and number of categories of organized activities with risk
of mental health problems of primary school-aged children was studied. In chapter 6,

Table 1. Overview of studies presented in this thesis.

Chapter Study Study/data Sample N Research focus
design
Part 1: Analysis of health, well-being protective and risk factors
2 Cross- The Rotterdam Children aged N=5,010 To explore multiple
sectional children’s Public ~ 4- to 12-years- associations of SES indicators
Health survey old living in and migrant status with
2018 Rotterdam low vegetable and/or fruit
consumption.
3 Cross- The Rotterdam Children aged N=5,010 To explore multiple
sectional children’s Public ~ 4-to 12-years- associations of SES indicators
Health survey old living in and migrant status with risk of
2018 Rotterdam mental health problems.
4 Umbrella Five databases: Children and 6 To synthesize the evidence of
review Embase, MEDLINE adolescents systematic associations of participation in
Ovid, Web of with ameanage  reviews, organized activities (sport and
Science, CINAHL between 0-to 118 non-sport) with mental health
EBSCOhost and 21-years-old primary outcomes.
PsycINFO Ovid) studies
5 Cross- The Rotterdam Children aged N=4,957 To study associations of
sectional children’s Public ~ 4-to 12 years- participation in organized sport
Health survey old living in activities, organized non-
2018 Rotterdam sport activities and number
of categories of organized
activities with risk of mental
health problems.
6 Systematic  Four databases: Parents of 30 studies  To synthesize the evidence of
review Psyclnfo Ovid, children aged associations of parental, child
MEDLINE Ovid, 0-18-years-ld and socio-contextual factors
EMBASE and Web with parenting self-efficacy in
of Science parents with children aged 0- to

18-years-old.

Part 2: Interventions and policy programs to promote healthy lifestyles, health and well-being

7 Systematic 7 databases: Children with 42 To synthesize the effectiveness
review & (Embase, amean age studiesin  of interventions to increase
meta- Medline Ovid, between 2-to systematic the consumption of water in
analysis Web of Science, 12 yearsold at review, 24  children aged 2-to 12-years old.

Cochrane, CINAHL baseline in meta-
EBSCOhost, analysis
PsycINFO Ovid

and Google

Scholar)
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Table 1. Overview of studies presented in this thesis. (Continued)

8 Design Promising Children aged NA
paper Neighbourhoods  0-18 years,
neighbourhood

network partners
and key-leaders

9 Effect Promising Children aged N=984 and
analysis Neighbourhoods  0-to 12-years- N=413
old living in
Rotterdam

Evaluation design of the
Promising Neighbourhoods
project aimed to increase

the health, safety and talent
development and to reduce
reducing socioeconomic
inequalities using a
collaborative community-based
program tailored to specific
neighbourhoods.

Effect evaluation of the
Promising Neighbourhoods
collaborative community-based
program in 0-to 12-year-old
children.

associations of parental, child and socio-contextual factors with parental self-efficacy in

parents with children of 0-to 18-year olds were examined. The second part consists of

chapter 7 and 8 and 9. In chapter 7, the effectiveness of interventions to increase the

water consumption of pre- and primary school-aged children was examined. In chapter

8 and 9, the design, methodology an effectiveness of a local collaborative community-

based program that aims to increase the health, safety and talent development and

to reduce socioeconomic inequalities in youth is described. Finally, in chapter 10 the

results of this thesis are summarized and critically appraised. In this chapter, method-

ological considerations, recommendations for future research and local public health

are given.
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ABSTRACT

Background: It is important to provide insight in potential target groups for interven-
tions to reduce socioeconomic inequalities in children’s vegetable/fruit consumption.
In earlier studies often single indicators of socioeconomic status (SES) or migrant status
have been used. However, SES is a multidimensional concept and different indicators
may measure different SES dimensions. Our objective is to explore multiple associa-
tions of SES indicators and migrant status with risk of a low vegetable/fruit consumption
in a large multi-ethnic and socioeconomically diverse sample of children.

Methods: We included 5,010 parents of 4- to 12-year-olds from a Dutch public health
survey administered in 2018. Cross-sectional associations of parental education, mate-
rial deprivation, perceived financial difficulties, neighbourhood socioeconomic status
(NSES) and migrant status with low (<4 days a week) vegetable and fruit consumption
in children were assessed using multilevel multivariable logistic regression models.
Results are displayed as odds ratios (OR) with 95% confidence intervals (Cl).

Results: Of the 4- to 12-year-olds, 22.1% had a low vegetable consumption and 11.9%
a low fruit consumption. Low (OR 2.51; 95%Cl: 2.05, 3.07) and intermediate (OR 1.83;
95%Cl: 1.54, 2.17) parental education, material deprivation (OR 1.45; 95%Cl: 1.19, 1.76),
low NSES (OR 1.28; 95%Cl: 1.04, 1.58) and a non-Western migrant status (OR 1.94; 95%Cl:
1.66, 2.26) were associated with a higher risk of a low vegetable consumption. Low (OR
1.68;95%Cl: 1.31,2.17) and intermediate (OR 1.39; 95%Cl: 1.12, 1.72) parental education
and material deprivation (OR 1.63; 95%Cl: 1.27, 2.08) were also associated with a higher
risk of a low fruit consumption.

Conclusion: Our findings indicate associations of multiple SES indicators and migrant
status with a higher risk of a low vegetable/fruit consumption in children and thus help
to identify potential target groups.



INTRODUCTION

The consumption of sufficient vegetables and fruits during childhood is important
for growth and development and influences health outcomes in later life(1, 2). Many
children worldwide do not meet the recommendations for vegetable and fruit consump-
tion(3). Socially disadvantaged children, especially, are at increased risk of not meeting
these recommendations(4).

Socio-ecological models integrate the intrapersonal/individual, interpersonal, com-
munity, and organizational and public policy levels which interact and influence health
behaviours(5-7). Public policies can improve dietary behaviour by targeting specific
intrapersonal/individual characteristics, such as family socioeconomic status (SES) and
neighbourhood socioeconomic status (NSES)(5-7). SES is a multidimensional concept
that entails multiple related indicators(8). In the literature on health inequalities, family
and neighbourhood indicators on income/poverty and educational level are measures
that are often used(4, 8). Since ethnic minority groups are often disadvantaged groups,
migrant status closely relates to SES indicators. Furthermore, migrant status may also
be related to dietary behaviour because of cultural differences in food choices and
patterns. Different SES indicators may measure different dimensions of SES(8). When
aiming to identify possible target groups it is thus important to study associations of
multiple SES indicators and migrant status with low vegetable and fruit consumption.

Previous research has reported associations of different SES indicators and migrant
status with low vegetable and fruit consumption. Higher parental education has been
associated with higher vegetable and fruit consumption in parents and their children(9).
As such, parental education is hypothesized to be associated with parenting practices
and knowledge about health benefits of vegetable and fruit consumption(10). Other SES
indicators, such as material deprivation and perceived financial difficulties, may indi-
cate the inability of parents to purchase sufficient vegetables and fruit for their children.
Studies have demonstrated that children consume less vegetables and fruits if their
parents reported difficulties in buying food or reported financial difficulties(11, 12).
In multiple countries, energy-dense foods are cheaper than nutrient-dense foods(13).
low-income groups often have more energy-dense diets lacking sufficient vegetables
and fruits(13). Neighbourhoods with a low NSES may have less healthy food facilities
and more unhealthy food facilities(14). It is hypothesized that this situation may lead
to fewer vegetable and fruit purchases by parents(15, 16). Studies from the USA have
shown that a child’s migrant status may be associated with vegetable and fruit con-
sumption in either direction(17, 18). It is suggested that this could possibly be due to
differences in traditions, religion, beliefs, practices, food preferences and availability of
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preferred foods. Also, acculturation and adoption of the diet of the host country might
diminish diet-related cultural differences(17, 18). Integration is complex and depends
on many aspects including but not limited to language, education, employment and ac-
commodation. For example, integration could occur more easily in mixed communities
(e.g. neighbourhoods) than in ghettos or ethnic enclaves with segregation(18, 19). This
is also found in a study in which integration of Syrian refugees in Turkey was measured
using cell phone data(20). The authors reported that in Istanbul, compared to touristic
area’s and to Anatolia, had a higher integration of Syrian refugees due to more mixed
communities and more interaction with local inhabitants(20). Better integration and
more communication between migrants and locals could lead to more acculturation
such as adopting the diet of the host country(18).

Unfortunately, earlier studies that have studied associations of SES indicators and
migrant status with low vegetable and fruit consumption in children often used a single
indicator(4, 17, 21). As different SES indicators may measure different dimensions of SES
itis important to study multiple SES indicators when examining possible target groups.
Moreover, studies on migrant status are often from the USA, leading to findings that
might not be directly comparable to European children due to differences in migration
histories and host countries(17, 18, 21). Hence, we studied associations of multiple SES
indicators (parental education, material deprivation, perceived financial difficulties,
NSES) and migrant status with low vegetable and fruit consumption in a large, socioeco-
nomically and ethnically diverse population-based sample of 4- to 12-year-olds living in
the Netherlands.

METHODS

Study setting and participants

Data were obtained from a cross-sectional Dutch Public Health survey carried out in
2018 by the municipal public health service in the city of Rotterdam. A random probabil-
ity sample of parents of 0- to 12-year-olds living in Rotterdam stratified by neighbour-
hood was invited to participate. Parents received invitation letters with information and
login details for the online survey. Hardcopy questionnaires were available in Dutch,
English, or Turkish, and were enclosed with both reminders. The main caregiver was
invited to complete the questionnaire. Non-responders were contacted by telephone. If
needed, help was offered by clarifying questions so parents were able to complete the
questionnaire. Additional effort was made to target parents with Turkish and Moroccan
backgrounds and residents of neighbourhoods with a low response.



The sample consists of N=5,010 parents/caregivers of 4- to 12-year-olds. The response
rate was 34% and varied between 23%-54%, depending on the neighbourhood. Re-
sponse rates did not differ by age or gender of the children.

These data were linked to the most recent data about the NSES (2017) provided by the
Netherlands Institute of Social Research (SCP). NSES scores were matched to individual
questionnaire data using the neighbourhood code (based on postal codes).

We compared children with complete data (N=3,946) to children with one or more miss-
ing data (N=1,064). Children with missing data more often have higher educated parents,
no material deprivation, more often lived in neighbourhoods with low NSES and with a
Western migrant status (p<0.01), but did not show difference in age, gender, perceived
financial difficulties, or vegetable and fruit consumption (p>0.05).

Data Availability

The data underlying this article are provided by the municipal public health service in
the city of Rotterdam and by the SCP. Data will be shared upon request to the corre-
sponding author with the permission of the municipal public health service in the city
of Rotterdam and the SCP.

Measures on the family/individual level

Parental education

Parental education was defined as the highest educational level obtained by either one
of the parents. The main caregiver filled out the educational level of both parents on the
questionnaire. Parental education was categorized as ‘low education’ (i.e. no education,
primary school, or <4 years general secondary school),intermediate education’ (i.e. >4
years general secondary school or intermediate vocational training), and ‘higher educa-
tion’ (i.e. higher vocational training, university degree, or higher) based on the Dutch
Standard Classification of Education(22).

Material deprivation

Eight statements assessed material deprivation (i.e. what parents cannot afford due to
a lack of money). The statements resemble the EU-SILC (European Union Statistics on
Income and Living Conditions) questions(23) but are targeted specifically at children:
my child cannot:

1) be a member of a sports club,

2) be a member of another club such as theatre or music,

3) attend birthday parties or trips with school,
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4) cannot go on holiday or days-out,
5) eat fruit or vegetables daily,

)

)
6) attend swimming lessons,
7) visit a care provider if that is actually necessary, and
)

8) receive the medication or care that is needed.

Answer categories were ‘true’, ‘somewhat true’, and ‘not true’. We dichotomized the
answers to ‘yes’ (true and somewhat true) and ‘no’ (not true). The answers to these eight
statements resulted in a material deprivation score ranging from zero to eight (eight
being the highest score i.e. parents could not afford any of the eight items). Internal
consistency was good (Cronbach’s alpha of 0.85). Due to a skewed distribution, the scale
was dichotomized into ‘no material deprivation’, i.e. parents could afford all eight items,
and ‘material deprivation’, i.e. parents could not afford one or more items.

Perceived financial difficulties

Perceived financial difficulties were assessed by the question “Have you had difficul-
ties in the past twelve months making ends meet with your household income?”, with
answer categories: ‘no’, ‘no but | do have to keep an eye on what | spend’, ‘yes some
difficulty’, and ‘yes a lot of difficulty’. The answers were dichotomized as either: ‘no’
(answer categories ‘no’ and ‘no but | do have to keep an eye on what | spend’) or ‘yes’
(answer categories ‘yes some difficulty’ and ‘yes a lot of difficulty’).

Migrant status

Migrant status of the child was defined as ‘Western migrant or Dutch’ or ‘non-Western
migrant’. A non-Western migrant status was assigned when the child itself or either (or
both) of the parents were born in a non-Western country(24).The Following countries
were considered Western: Europe (except for Turkey), North America, Oceania, Indo-
nesia and Japan(25). People from Indonesia and Japan are considered Western due to
their socioeconomic and cultural position(25).

Measure on the neighbourhood level

Neighbourhood socioeconomic status

The SCP computed NSES scores using principal component analysis based on registry
data from 2017 on mean income, percentage low incomes, percentage low educated
residents, and percentage unemployed residents in a neighbourhood(26). These NSES
scores are standardized scores based on all other neighbourhoods in the Netherlands.
These data were matched to the questionnaire data using the neighbourhood code
(based on postal codes). In total, for 49 of the 57 neighbourhoods in our study NSES



could be matched. We dichotomized NSES to either a ‘high’ or a ‘low’ NSES using a
median split.

Study outcomes

Vegetable consumption

Children’s vegetable consumption was assessed using the following question: On how
many days a week does your child eat vegetables? The question had eight answer cat-
egories:

‘Almost never’, ‘one day’, ‘two days’, ‘three days’, ‘four days’, ‘five days’, ‘six days’, and
‘every day’. We dichotomized vegetable consumption as <4 days a week i.e. ‘low’ versus
>4 days a week i.e. ‘higher’. Higher vegetable consumption was used as the reference

group.

Fruit consumption

Children’s fruit consumption was assessed using the following question: On how many
days a week does your child eat fruit? The question had eight answer categories: ‘Almost
never’, ‘one day’, ‘two days’, ‘three days’, ‘four days’, ‘five days’, ‘six days’, and ‘every day’.
We dichotomized fruit consumption as <4 days a week i.e. ‘low’ versus >4 days week i.e.
‘higher’. Higher fruit consumption was used as the reference group.

Confounders

Age, gender, and family situation of the child were considered confounders and derived
from the public health survey(4, 8). Age was measured in years. Gender was measured
dichotomously with ‘boys’ as the reference group. Family situation was dichotomized
as either ‘two-parent family’ or ‘single-parent/other family situation’ with ‘two-parent
family’ as the reference group.

Statistical analyses

Normality of the data was inspected for the continuous variable age using the Kol-
mogorov-Smirnov test and was found to be not normally distributed (p <0.001). Descrip-
tive statistics (i.e. percentages for categorical variables and median with interquartile
range (IQR) for age), chi-square and Mann-Whitney U tests were used to describe and
compare children with a low or higher vegetable and fruit consumption. Further, we
computed the percentage children with a low vegetable and a low fruit consumption
in each low and high SES neighbourhood and presented this information on a map for
(Figure 1 and Figure 2) for a visual inspection of the distribution.
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Figure 1. Distribution of a low vegetable consumption of children across neighbourhoods with a low or
high neighbourhood socioeconomic status in Rotterdam in the Netherlands.

A low vegetable consumption was a vegetable consumption on <4 days per week. NSES=neighbourhood
socioeconomic status.

Missing data (ranging between 0.2%-15.5%, see Table 1.) were imputed in SPSS using a
fully conditional specified model based on the relationships between all the variables
included in this study (M=10 datasets). Statistical analyses were performed on each of
the imputed datasets and results were pooled using Rubin’s Rules.

Associations of parental education, material deprivation, perceived financial difficul-
ties, NSES and migrant status with low vegetable and fruit consumption in children were
assessed using multilevel multivariable logistic regression analyses. A random intercept
for neighbourhood and fixed slopes model was used to obtain the odds ratio (OR)
and corresponding 95% confidence interval (Cl) of the risk of low vegetable and fruit
consumption. First, an intercept-only model was computed to obtain the median odds
ratio (MOR). The MOR quantifies the magnitude of the variation in vegetable and fruit
consumption that is explained by the neighbourhood level and varies between one (no
variation) and infinity. Subsequently, three models were computed, i.e. crude models
(unadjusted models containing one SES indicator or migrant status only), confounder
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Figure 2. Distribution of a low fruit consumption of children across neighbourhoods with a low or high
neighbourhood socioeconomic status in Rotterdam in the Netherlands.

A low fruit consumption was a fruit consumption on <4 days per week. NSES=neighbourhood socioeco-
nomic status.

adjusted models, and full models adjusting for confounders and all other SES indicators
and migrant status.

Interaction effects of sociodemographic variables (age, gender, and family situation)
with SES indicators and migrant status were assessed by adding interaction terms one by
one in the fully adjusted models. In a similar vein, interaction effects were investigated
between all indicators of SES and migrant status. Bonferroni correction was applied for
multiple testing when investigating the interaction effects (p=0.05/25=0.002). Multicol-
linearity was examined using Spearman’s rho coefficients (all <0.7) and VIF values (all
<3). Sensitivity analyses using the complete-case sample (N=3,946) and using non-daily
vegetable and fruit consumption as outcome variables were performed.

All p-values were two-tailed and level of significance was set at 0.05. Statistical analyses
were performed using IBM SPSS statistics for Windows, version 25.0 (International Busi-
ness Machines Corporation, Armonk, New York).
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RESULTS

General results

Table 1 presents characteristics of our study population. Daily vegetable and fruit
consumption was reported for 46.5% and 65.5% of children, while a low consumption
(=4 days a week) was reported for 22.1% and 11.9%. Median age was 8.0 years (IQR=
6.0-10.0) and 48.4% were girls. The children who more often had a low vegetable and
fruit consumption were boys or children from single-parent families (or other non-two
parent families), from families with lower educated parents, from families with parents
who experienced material deprivation or from families with parents who perceived
financial difficulties (p<0.05). Furthermore, children from neighbourhoods with a low
NSES more often had a low vegetable consumption (p<0.05). Figure 1 and 2 show the
distribution of low and high SES neighbourhoods and the corresponding percentage of
children with a low vegetable and fruit consumption. The percentage of children with
a low vegetable consumption ranged from 2%- 27% depending on the neighbourhood.
For fruit the percentage of children with a low consumption ranged between 2%-30%.
Neighbourhoods with a low NSES were often in close proximity of other neighbourhoods
with a low NSES and vice versa.

Table 1. Characteristics of the study population, total sample and subsamples according to vegetable and
fruit. consumption.

N, (%) 5,010 3,881 (77.9) 1,099 (22.1) 4,405 (88.1) 595 (11.9)

Age, median 8.0 (6.0- 8.0 (6.0-10.0) 8.0(6.0-10.0) 0336 7.0(6.0-9.0) 8.0(7.0-10.0) <0.001
(IQR) 10.0)

gender, % (n) 0.012 0.001
Girl 48.4 (2,426) 79.5% (1,915) 20.5 (495) 89.6 (2,167)  10.4 (251)

Boy 51.6 (2,584) 76.5% (1,966) 23.5(604) 86.7(2,238)  13.3(344)

Family <0.001 <0.001
situation®,

% (n)

Single or other 25.3(1,256) 74.1(924) 25.9 (323) 85.1(1,066)  14.9(187)

Two-parent  74.7(3,717) 79.4(2,936)  20.6 (761) 89.2(3,308)  10.8(402)



Table 1. Characteristics of the study population, total sample and subsamples according to vegetable and
fruit. consumption. (Continued)

Parental
education’,
% (n)

Low
Intermediate
High

Material
deprivation®,
% (n)

Yes
No

Perceived
financial
difficulties®,
% (n)

Yes

No

NSES’, % (n)
Low

High

Migrant
status®, % (n)

Non-Western

Western

16.6 (796)
32.3(1,554)

51.1(2,459)

22.1 (1,086)

77.9 (3,828)

15.3 (756)

84.7 (4,197)

55.0 (2,328)
45.0 (1,907)

41.1 (2,046)

58.9 (2,938)

62.9 (498)
72.3(1,112)

87.4 (3,751)

66.8 (721)

81.5 (3,099)

66.9 (504)
80.0 (3,337)

71.4(1,652)

83.2 (1,578)

68.0 (1,380)
84.9 (2,485)

37.1(294)
27.7 (425)

12.6 (310)

33.2(359)
18.5 (705)

33.1(249)
20.0 (833)

28.6 (661)
16.8 (319)

32.0 (648)

15.1 (441)

<0.001

<0.001

<0.001

<0.001

<0.001

82.5 (655)
85.8 (1,330)

91.7 (2,251)

82.7 (896)

89.6 (3,425)

84.2 (635)
88.8 (3,719)

87.6 (2,036)
87.5 (1,666)

86.6 (1,767)

89.1 (2,614)

17.5 (139)
14.2 (221)
8.3 (204)

17.3 (187)

10.4 (396)

15.8 (119)

11.2 (470)

12.4(288)
12.5 (239)

13.4 (274)

10.9 (319)

<0.001

<0.001

<0.001

0.880

0.006

Study population consists of 4- to 12-year-olds (N=5,010) measured by a public health survey in 2018, the Netherlands.
Percentages are row percentages for the stratified analyses and column for the total population. Statistical significance
tested by Chi-square for categorical data and by Mann-Whitney U tests for continuous data. NSES=Neighbourhood Socio-
economic Status; * 30 are missing (0.6%); 2 10 are missing (0.2%); * 37 are missing (0.7%); * 201 are missing (4%); ° 96 are
missing (1.9%); ® 57 are missing (1.1%); '775 are missing (15.5%); °26 are missing (0.5%).
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Vegetable consumption

Table 2 shows the results of the regression analyses for a low vegetable consumption.
The MOR for vegetable consumption in children in the intercept-only model is 1.66,
indicating neighbourhood variance in vegetable consumption. Low (OR 2.51; 95%Cl
2.05, 3.07) and intermediate parental education (OR 1.83; 95%Cl: 1.54, 2.17), material
deprivation (OR 1.45; 95%Cl: 1.19, 1.76) a low NSES (OR 1.28 95%Cl: 1.04, 1.58) and a
non-Western migrant status (OR 1.94; 95%Cl: 1.66, 2.26) were associated with low
vegetable consumption. Perceived financial difficulties were not associated with low
vegetable consumption.

Table 2. Associations of SES indicators and migrant status with low vegetable consumption in N=5,010 4- to
12-year-olds.

Parental education

Low 3.18 (2.62, 3.84)

Intermediate

Higher

Material deprivation
Yes

No

Perceived financial difficulties
Yes

No

NSES

Low

High

Migrant status
Non-Western

Western

2.15 (1.82,2.53)

Ref

1.97 (1.69, 2.30)

Ref

1.75 (1.48, 2.08)

Ref

1.87 (1.48, 2.35)

Ref

2.46 (2.12,2.85)

Ref

3.17 (2.61, 3.86)
2.15 (1.82, 2.54)

Ref

1.96 (1.68, 2.29)

Ref

1.72 (1.44, 2.06)

Ref

1.84 (1.46,2.31)

Ref

2.44(2.10,2.83)

Ref

2.51(2.05, 3.07)
1.83 (1.54,2.17)

Ref

1.45 (1.19,1.76)

Ref

1.16 (0.93, 1.45)

Ref

1.28 (1.04, 1.58)

Ref

1.94 (1.66, 2.26)

Ref

MOR 1.66 131

Study population consists of 4- to 12-year-olds (N=5,010) measured by a public health survey in 2018, the Netherlands.
Low vegetable consumption indicates a consumption on <4 days a week. SES=Socioeconomic Status; OR=0dds Ratio;
Cl=Confidence interval; NSES=Neighbourhood Socioeconomic Status; MOR=Median Odds Ratio (exp(sqrt(2*variance ran-
dom intercept)*0.6745)); Numbers in bold indicate significance (P <0.05) Null model=intercept only; model 1 is a crude, un-
adjusted model; model 2 is adjusted for the age, gender (boy=ref) and family situation of the child (two-parent family=ref);
model 3 is model 2 and additionally adjusted for all indicators of socioeconomic status and migrant status.



Fruit consumption

Table 3 shows the results of the regression analyses for low fruit consumption. The
MOR in the intercept-only model for fruit consumption in children is 1.58, indicating
neighbourhood variance in fruit consumption. Low (OR 1.68; 95%Cl: 1.31, 2.17) and in-
termediate parental education (OR 1.39; 95%Cl: 1.12, 1.72) and material deprivation (OR
1.63;95%Cl: 1.27, 2.08) were associated with low fruit consumption. Perceived financial
difficulties, NSES and migrant status were not associated with low fruit consumption.

Table 3. Associations of SES indicators and migrant status with low fruit consumption in N=5,010 4- to
12-year-olds.

Parental education

Low

Intermediate

Higher

Material deprivation
Yes

No

Perceived financial difficulties
Yes

No

NSES

Low

High

Migrant status
Non-Western
Western

MOR 1.58

2.05 (1.62, 2.60)
1.55 (1.26, 1.90)

Ref

1.75 (1.45, 2.12)

Ref

1.41(1.13,1.76)

Ref

1.19 (0.90, 1.58)

Ref

1.36 (1.13, 1.64)

Ref

1.84 (1.44,2.34)
1.49 (1.21,1.83)

Ref

1.69 (1.39, 2.06)

Ref

1.33 (1.06, 1.67)

Ref

1.15 (0.86, 1.53)
Ref

1.29 (1.07, 1.56)

Ref

1.68 (1.31,2.17)
1.39 (1.12,1.72)

Ref

1.63 (1.27,2.08)
Ref

0.90 (0.68, 1.19)

Ref

0.96 (0.72, 1.28)

Ref

1.11(0.91, 1.35)
Ref

1.54

Study population consists of 4- to 12-year-olds (N=5,010) measured by a public health survey in 2018, the Netherlands. Low
fruit consumption indicates a consumption on <4 days a week. SES=Socioeconomic Status; OR=0dds Ratio; CI=Confidence
interval; NSES=Neighbourhood Socioeconomic Status; MOR=Median Odds Ratio (exp(sqrt(2*variance random inter-
cept)*0.6745)); Numbers in bold indicate significance (P <0.05) Null model=intercept only; model 1 is a crude, unadjusted
model; model 2 is adjusted for age, gender (boy=ref) and family situation of the child (two-parent family=ref); model 3 is
model 2 and additionally adjusted for all indicators of socioeconomic status and migrant status.
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Additional analyses

We found no significant interaction effects (Supplemental Table 1).

Sensitivity analyses

Sensitivity analyses using non-daily vegetable and fruit consumption as outcome
variables were similar but NSES and migrant status were not associated with vegetable
consumption and low parental education was not associated with fruit consumption
(Supplemental Tables 2 and 3). Sensitivity analyses using a complete-case sample
yielded similar results (Supplemental Tables 4 and 5).

DISCUSSION

In this large socioeconomically and ethnically diverse population-based sample of 4- to
12-year-olds, we observed that having low/intermediate educated parents, parents who
experience material deprivation, being from a low NSES neighbourhood and having a
non-Western migrant status is associated with a higher risk of a low vegetable consump-
tion. Furthermore, having low/intermediate educated parents or having parents who
experience material deprivation is associated with a higher risk of a low fruit consump-
tion.

We found that, in our sample, 22.1% had a low vegetable consumption. Of all children,
11.9% had a low fruit consumption. The low vegetable and fruit consumption is compa-
rable to findings in other studies among European children(1, 27, 28).

We observed associations of low/intermediate parental education with low vegetable
and fruit consumption in children. This is in line with previous research among Euro-
pean 4- to 11-year-olds(29). In previous research it has been observed that parental
vegetable/fruit consumption, self-efficacy, attitudes, preferences, knowledge, and
intentions mediated the association of parental education with children’s vegetable
and fruit consumption(30, 31). These factors may explain the association of parental
education with children’s vegetable and fruit consumption.

We furthermore observed associations of material deprivation with low vegetable and
fruit consumption. This is in agreement with a Canadian study in which 3,099 1- to
5-year-olds from parents reporting difficulty buying food had higher odds of consum-
ing less vegetables and fruits(32). Furthermore, in several American studies it has been
observed that costs of vegetables and fruits limited their availability at home and were
a barrier for adequate vegetable and fruit consumption(33, 34). Adding to this, in the



Netherlands, higher dietary costs were associated with healthier foods(35). Moreover,
the prices of healthy foods increased more than prices of unhealthy foods in the past
years(35). Interestingly, we found no association of perceived financial difficulties
with low vegetable or fruit consumption. It could be that some parents who reported
material deprivation perceived no financial difficulties or vice versa(36). Indeed, 18.2%
reported financial difficulties and no material deprivation and 11.2% reported material
deprivation and no financial difficulties.

In our study we observed an association of living in a neighbourhood with a low NSES
with a low vegetable consumption but not a low fruit consumption in children. This
partially support findings from earlier studies such as the Young Finns Cohort study in
which the prevalence of a low vegetable and fruit consumption was higher in children
from neighbourhoods with a low NSES(37). Earlier studies have reported that there are
more convenience stores and fast food outlets in low NSES neighbourhoods(38-40). It
is hypothesized that this possibly results in a higher consumption of ready-to-eat foods
and a lower consumption of vegetables and fruits(38-40). An effect study on free provi-
sion of vegetables and fruits at Dutch primary schools showed a long-term significant
increase in fruit consumption but not in vegetable consumption(41).The authors suggest
that their finding may be due to Dutch eating habits, namely consuming vegetables at
home during dinner whereas fruits are mainly consumed during the day at school(41).
One could postulate that, because of school policies, NSES has less influence on fruit
consumption. At the time of data collection, there were school prevention programs
with fruit components implemented in Rotterdam, but data on the reach of these pro-
grams is missing. The impact on our results is therefore unclear.

We also observed that a non-Western migrant status was associated with a low veg-
etable consumption but not with a low fruit consumption. As previously mentioned,
fruit consumption is possibly more influenced by school policies than vegetable
consumption(41). According to a systematic mapping review, differences in beliefs and
perceptions of healthy foods, acculturation, and socialization may play a role in dietary
behaviours in ethnic minorities living in Europe(42). Our results differ from earlier re-
search in which non-Western children consumed more vegetables and fruits than West-
ern children(42). However, these children in earlier research mostly were adolescents
or data were analyzed together with adults. Also, these studies took place in other Eu-
ropean countries than our study (i.e. Norway, Denmark, Switzerland, Croatia and most
from the United Kingdom). Some of these countries such as the United Kingdom have
a different composition and origin of migrants and migration than the Netherlands(43).
To illustrate, in the Netherlands most non-Western migrants have a Turkish, Moroccan or
Surinamese background and in the United Kingdom most non-Western migrants have an
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Indian, Pakistani, Chinese or Bangladeshi background(43, 44). Also, these studies were
performed between 2000-2011(42). The children with a migrant status in our sample
were mostly born in the Netherlands and were thus second generation migrant children
(82.6%). It is hypothesized that these children and their parents could have experienced
more acculturation towards a Western diet. This is in concordance with a systematic
review that studied acculturation in relation to weight gain in high-income countries. In
this review an overall positive association of a higher degree of acculturation of migrants
with obesity was found(45). We categorized children from non-Western countries in one
group and children from Western countries in another group. Non-Western countries or
Western countries may differ from each other in economy, religion, culture, diet, and
lifestyle. Therefore, these groups could be heterogeneous regarding diet and lifestyle.

In our study we sought to identify potential target groups at which interventions could
be directed. Figure 3 shows the associations that we found of the SES indicators and
migrant status with risk of low vegetable consumption and low fruit consumption in
children in our data. We did this by studying associations of multiple SES indicators and
migrant status with a low vegetable and fruit consumption jointly. We want to empha-
size that our estimates therefore cannot be interpreted as causal effects(46). Likewise,
distinguishing direct and indirect effects of our effect estimates is not possible(46).
We have not performed causal mediation analysis in our cross-sectional data as this
was not the goal of our study. Moreover, using cross-sectional data, no causation or
temporal direction can be established. Therefore, we cannot report on possible media-
tors underlying associations of SES indicators and migrant status with vegetable and
fruit consumption. To gain more insight into these associations longitudinal mediation
studies are warranted. As we did not perform spatial analyses we do not know whether

Socioeconomic status indicators Child food consumption
Low or intermediate parental Low vegetable consumption
education

Material deprivation Low fruit consumption

Perceived financial difficulties

Low neighbourhood socioeconomic
status

Non-western migrant status

Figure 3. Observed associations of socioeconomic status indicators and migrant status with low vegetable
and low fruit consumption in children.



neighbourhood effects spatially cluster or not. We recommend future research to ex-
amine both multilevel and spatial regression jointly to examine both neighbourhood
variation as well as the pattern of variation between neighbourhoods(47).

Strengths of this study include the large and diverse population-based sample which
are both important for the generalizability of our findings. Another strength is that we
could include multiple indicators of socioeconomic status on the family/individual as
well as the neighbourhood level into our analysis. There are also some limitations. As
previously mentioned, the cross-sectional design of the study makes it impossible to es-
tablish causation or a temporal direction. NSES had 15.5% missing values, which could
potentially impact the results. However, our complete-case analysis yielded similar re-
sults as our multiple-imputed analysis. We used dichotomized measure of NSES as more
categories resulted in empty cells in the multilevel analysis. Also, individual measures
used for creating the NSES variable were not available and could not be included in our
analysis. We only measured the number of days that children consumed vegetables/
fruits. Furthermore, the perception of vegetables/fruits is variable and socially desirable
answers could have biased the results(48). We dichotomized migrant status because of
limited participants in some substrata which may have masked subgroup effects. Lastly,
residual confounding by unmeasured or imprecisely measured confounders could also
be present.

Conclusion

In conclusion, multiple SES indicators and migrant status are associated with a higher
risk of a low vegetable and fruit consumption in 4- to 12-year-olds. Our results are im-
portant for researchers, policymakers, and health professionals as they help to identify
potential target groups for interventions.
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SUPPLEMENTAL MATERIAL

Table S1. Testing interaction effects in the fully adjusted models.

Low vegetable consumption Low fruit consumption
Parental education with
Gender 0.11 0.46
Family situation 0.59 0.59
Age 0.68 0.25
Material deprivation 0.04 0.32
Perceived financial difficulties 0.61 0.27
NSES 0.01 0.18
Migrant status 0.01 0.27
Material deprivation with
Gender 0.40 0.79
Family situation 0.56 0.92
Age 0.16 0.34
Perceived financial difficulties 0.19 0.12
NSES 0.27 0.25
Migrant status 0.75 0.58
Perceived financial difficulties with
Gender 0.75 0.35
Family situation 0.10 0.06
Age 0.10 0.71
NSES 0.97 0.46
Migrant status 0.27 0.28
NSES with
Gender 0.01 0.37
Family situation 0.70 0.43
Age 0.72 0.28
Migrant status 0.53 0.22
Migrant status with
Gender 0.42 0.14
Family situation 0.68 0.10
Age 0.20 0.18

Interaction effects of sociodemographic variables (i.e. age, gender and family situation), SES indicators and migrant status
were assessed by adding interaction terms one by one in the fully adjusted models (model 3). A Bonferroni correction was
used to investigate significant interaction effects (p=0.05/25=0.002) NSES=Neighborhood SES).



Table S2. Associations of socioeconomic indicators and migrant status with non-daily vegetable consump-
tion (N=5,010).

Parental education

Low 1.88(1.59,2.23) 1.88(1.59,2.24) 1.76 (1.47,2.11)
Intermediate 1.56 (1.36,1.78) 1.56(1.37,1.79) 1.48(1.29,1.70)
Higher Ref Ref Ref

Material deprivation

Yes 1.48(1.28,1.70) 1.47(1.28,1.70) 1.39 (1.16,1.66)
No Ref Ref Ref

Perceived financial difficulties

Yes 1.24(1.06,1.45) 1.23(1.04,1.44) 0.92(0.75,1.12)
No Ref Ref Ref

NSES

Low 1.24 (1.03,1.49) 1.23(1.02,1.48) 1.07(0.89,1.28)
High Ref Ref Ref

Migrant status

Non-Western 1.24(1.10,1.40) 1.23(1.09,1.39) 1.06(0.93,1.21)
Western Ref Ref Ref

MOR 1.44 1.37

OR=0dds Ratio; Cl=Confidence interval; NSES=Neighbourhood Socioeconomic Status; MOR=Median Odds Ratio
(exp(sqrt(2*variance random intercept)*0.6745; Numbers in bold indicate significance (P <0.05) Null model=intercept
only; model 1 is a crude, unadjusted model; model 2 is adjusted for the age, gender (boy=ref) and family situation of the
child (two-parent family=ref); model 3 is model 2 and additionally adjusted for all indicators of socioeconomic status and
migrant status.
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Table S3. Associations of socioeconomic indicators and migrant status with non-daily fruit consumption
(N=5,010).

Parental education

Low 1.28 (1.09, 1.52) 1.18 (1.00, 1.40) 1.17 (0.98, 1.40)
Intermediate 1.23(1.07, 1.40) 1.19 (1.03,1.36) 1.17 (1.02,1.35)
Higher Ref Ref Ref

Material deprivation

Yes 1.51(1.31,1.74) 1.49 (1.29,1.72) 1.56 (1.30, 1.87)
No Ref Ref Ref

Perceived financial difficulties

Yes 1.27 (1.08, 1.49) 1.23 (1.05, 1.46) 0.92(0.75, 1.13)
No Ref Ref Ref

NSES

Low 0.92 (0.78, 1.10) 0.90 (0.76, 1.07) 0.86 (0.72, 1.03)
High Ref Ref Ref

Migrant status

Non-Western

Western

0.98 (0.86, 1.11)

Ref

0.94 (0.83, 1.07)

Ref

0.87 (0.76, 1.00)

Ref

MOR 1.32 1.28

OR=0dds Ratio; Cl=Confidence interval; NSES=Neighbourhood Socioeconomic Status; MOR=Median Odds Ratio
(exp(sqrt(2*variance random intercept)*0.6745)); Numbers in bold indicate significance (P <0.05) Null model=intercept
only; model 1 is a crude, unadjusted model; model 2 is adjusted for age, gender (boy=ref) and family situation of the
child (two-parent family=ref); model 3 is model 2 and additionally adjusted for all indicators of socioeconomic status and
migrant status.
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Table S4. Complete-case associations of socioeconomic status indicators and migrant status with low veg-
etable consumption (N=3,946).

Parental education

Low 3,97(3.21,4.91)  4.00 (3.22,4.97) 3.01 (2.41,3.77)
Intermediate 2.51(2.08,3.03)  2.52(2.08,3.05) 2.07 (1.70, 2.51)
Higher Ref Ref Ref

Material deprivation

Yes 2.16 (1.82,2.56)  2.15(1.81,2.56) 1.58 (1.27, 1.97)
No Ref Ref Ref

Perceived financial difficulties

Yes 1.85(1.52,2.24)  1.82(1.49,2.21) 1.13(0.89, 1.45)
No Ref Ref Ref

NSES

Low 2.19 (1.64,2.92)  2.15(1.62,2.87) 1.32(1.01,1.71)
High Ref Ref Ref

Migrant status

Non-Western 2.58(2.19,3.05)  2.57(2,17,3.04) 2.01 (1.69, 2.39)
Western Ref Ref Ref

MOR 1.71 1.36

Low vegetable consumption indicates a consumption on <4 days a week. OR=0dds Ratio; Cl=Confidence interval;
NSES=Neighbourhood Socioeconomic Status; MOR=Median Odds Ratio (exp(sqrt(2*variance random intercept)*0.6745));
Numbers in bold indicate significance (P <0.05) Null model=intercept only; model 1 is a crude, unadjusted model; model
2 is adjusted for age, gender (boy=ref) and family situation of the child (two-parent family=ref); model 3 is model 2 and
additionally adjusted for all indicators of socioeconomic status and migrant status.
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Table S5. Complete-case associations of socioeconomic status indicators and migrant status with low fruit
consumption (N=3,946).

Parental education
Low

Intermediate

Higher

Material deprivation
Yes

No

Perceived financial difficulties

Yes

No

NSES

Low

High

Migrant status
Non-Western
Western

MOR

2.21 (1.70, 2.88)
1.56 (1.23,1.97)

Ref

1.74 (1.40, 2.15)

Ref

1.31(1.02,1.69)
Ref

1.33(0.93, 1.90)

Ref

1.27(1.03,1.57)

Ref

1.98 (1.51,2.58)
1.50 (1.18, 1.90)

Ref

1.64 (1.32,2.05)

Ref

1.21(0.93, 1.56)

Ref

1.27(0.89, 1.81)

Ref

1.21 (0.98, 1.49)

Ref

1.82 (1.37, 2.40)
1.40 (1.10, 1.79)

Ref

1.67 (1.27,2.19)
Ref

0.81 (0.59, 1.10)

Ref

1.05 (0.74, 1.49)
Ref

1.03(0.83, 1.28)
Ref

1.56

Low fruit consumption indicates a consumption on <4 days a week. OR=0dds Ratio; Cl=Confidence interval;
NSES=Neighbourhood Socioeconomic Status; MOR=Median Odds Ratio (exp(sqrt(2*variance random intercept)*0.6745));
Numbers in bold indicate significance (P <0.05) Null model=intercept only; model 1 is a crude, unadjusted model; model
2 is adjusted for age, gender (boy=ref) and family situation of the child (two-parent family=ref); model 3 is model 2 and
additionally adjusted for all indicators of socioeconomic status and migrant status.
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ABSTRACT

Rationale: A range of family and neighbourhood indicators of socioeconomic status and
migrant status have been shown to be associated with risk of mental health problems
(MHP) in children. In this study we determined the independent contributions of these
indicators.

Objectives: The main objective is to examine independent associations of family and
neighbourhood socioeconomic status indicators and migrant status with risk of MHP in
children.

Methods: We analyzed data from an anonymous public health survey among 5,010
parents/caretakers of children aged 4-12 years living in Rotterdam, The Netherlands,
gathered in 2018. Outcome of interest was risk of MHP measured using the total dif-
ficulties score of the Strengths and Difficulties Questionnaire. Associations of parent-
reported perceived financial difficulties, material deprivation (not being able to provide
certain goods, or leisure, educational or cultural activities or care use for children due to
financial restrictions), parental educational level, child’s migrant status and neighbour-
hood socioeconomic status with risk of MHP and with the total difficulties score were
assessed using multilevel multivariable logistic and linear regression models.

Results: In total, 473 (9.5%) children had a high risk of MHP. We observed independent
associations of perceived financial difficulties, material deprivation and parental edu-
cational level with risk of MHP and with an increase in total difficulties score (P <0.05).
Migrant status and neighbourhood socioeconomic status were not independently as-
sociated with risk of MHP or a change in total difficulties score.

Conclusions: Already in early life perceived financial difficulties by parents, material
deprivation reported by parents and lower parental education appeared to be indepen-
dently associated with the risk of MHP in 4-12 year olds. Health professionals should be
aware of the relatively higher risks in these subgroups and consider policies addressing
this.



INTRODUCTION

Approximately 10-20% of children and adolescents worldwide experience mental health
problems (MHP)(1). Onset of MHP usually occurs during childhood or adolescence with
key MHP such as anxiety, depression, self-harm, ADHD (attention-deficit hyperactivity
disorder), conduct disorders, PTSD (post-traumatic stress disorder) and eating disor-
ders(2-5). MHP in childhood may have a long lasting effect and track into adulthood(1,
6). Poor mental health is associated with multiple negative consequences such as
employment difficulties, educational attainment and substance use later in life(1, 6).
Timely awareness and intervention in childhood may reduce the severity and persis-
tence of MHP(3).

According to Chengand Goodman (2015) and Braveman (2005) socioeconomic statusis a
multidimensional construct which consists of several different but highly related indica-
tors such as income, education, employment and neighbourhood characteristics(7, 8).
Migrant status is also highly related but not similar to socioeconomic status(7). Brave-
man (2005) put forward that different socioeconomic status indicators affect health
through distinct, possibly interacting, pathways at different levels (e.g. individual,
family or neighbourhood) and therefore recommends studying different socioeconomic
indicators(8). Children from disadvantaged backgrounds or with a migrant status were
found to have an increased risk of MHP(9-12).

Limited research has been performed to elucidate independent associations of socio-
economic indicators with MHP while this may increase our understanding of the dif-
ferential, possibly interacting, pathways underlying these associations. These insights
may give implications for policy making and practice.

Several cohort studies observed associations of perceived financial difficulties, poverty
or material deprivation (not being able to provide certain goods, or leisure, educational
or cultural activities or care use for children due to financial restrictions) with MHP in
children(13-15). For example a study performed in (N=6,330) children aged 4-16 from
several Nordic countries demonstrated an association of perceived financial difficulties
with MHP in children(15). A possible underlying mechanism is that perceived financial
difficulties and material deprivation limit the goods and activities (for example leisure,
educational or cultural activities or care use) that contribute to children’s development,
makes children different from their more affluent peers and in turn may influence
mental health of children(16). A second mechanism, the so-called family-stress model,
suggests that perceived financial difficulties and material deprivation lead to parental
stress affecting parental mental health and in turn their children’s mental health(16).
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Indeed, in the generation R cohort it was found that maternal depressive symptoms
mediated the association of perceived financial difficulties and material deprivation
with mental health problems in their three-year-old children (N=2,169). Moreover, some
parents with an income above the poverty line may still experience financial difficulties
or material deprivation while other parents with a low income may not perceive financial
difficulties(17). Therefore, perceived financial difficulties or material deprivation may be
important indicators of socioeconomic status in the association with MHP in children.

Other studies have examined associations of parental educational level or migrant
status with MHP in children(18-21). Lower parental educational level or a non-Western
migrant status were both associated with MHP in children (N=3,100) aged 4-14 years
old in a Spanish cross-sectional study(20). In a Dutch longitudinal study in children
(N=3,410) aged 5-6 years old, lower-educated mothers reported more MHP in their
children(19). Parental educational level may be associated with differences in lifestyle,
parenting choices, skills, and differences in providing adequate resources or help and in
turn influence the MHP of their children(18). Cultural differences due to migration, dis-
crimination, differences in social position, asymmetrical acculturation within families
and differences in parenting styles may directly or indirectly lead to a higher risk of MHP
in migrant children(21).

Some studies have examined associations of neighbourhood indicators of socioeco-
nomic status with MHP in children(11). In a Swedish cohort study, an association of the
socioeconomic status of the neighbourhood with a higher risk of MHP in children and
adolescents was found(10). Whereas, in a British cohort study, in 10-15 year old children
an association with risk of MHP was observed, but most variability was explained by
family indicators of socioeconomic status(22). Previous literature has suggested that
neighbourhoods with much poverty and/or unemployment may influence child MHP(16,
23).

Earlier research has shown associations of a range of family and neighbourhood indica-
tors of socioeconomic status and migrant status with risk of MHP in children. Yet it is
unclear what their independent contribution is. In particular, insight in independent
contributions of perceived financial difficulties and material deprivation and their influ-
ence on children’s risk of MHP is limited.

Therefore, the goal of this study was to examine independent associations of family
(perceived financial difficulties, material deprivation, and parental educational level)
and neighbourhood (neighbourhood socioeconomic status) indicators of socioeco-
nomic status and of migrant status with risk of MHP in children. More insight in the



independent contributions of these variables may have implications for better targeted
preventive policies and practice aiming to reduce socioeconomic inequalities in youth
MHP. In our study we will focus on 4-12 year old children as MHP can already be present
at ayoung age and early intervention could reduce severity and persistence(2-5).

Research questions

1) Are family indicators of socioeconomic status (perceived financial difficulties, mate-
rial deprivation, lower or intermediate parental educational level) independently
associated with MHP in 4-12 year old children?

2) Is the socioeconomic status of the neighbourhood independently associated with
MHP in 4-12 year old children?

3) Is a non-Western migrant status of the child independently associated with MHP in
4-12 year old children?

4) s there an interaction effect of age, gender or family situation with indicators of so-
cioeconomic status or with migrant status or between indicators or socioeconomic
status and migrant status?

METHODS

Study population and design

Data were used from a cross-sectional Dutch public health survey carried out in 2018 by
the municipal public health service in the city of Rotterdam (Gezondheidsmonitor Kin-
deren GGD Rotterdam-Rijnmond). The survey targeted parents/caretakers of children
aged 0-12 years old and questionnaires were filled out by the main caregiver. For our
study we used survey data of parents of children aged 4-12 years old as the Strengths
and Difficulties questionnaire (SDQ) to measure risk of MHP was not assessed in younger
children. Invitations to participate were done by drawing a random probability sample
from the municipal population register stratified by neighbourhood. Children who were
living in a healthcare institution were excluded and parents received an invitation for
one child only. All parents were living in Rotterdam when the survey was administered.
Parents received hardcopy invitation letters with information about the survey and
login details for the online survey. A hardcopy questionnaire was sent with the second
time parents received the invitation. Parents could refuse to participate by not filling out
the questionnaire. The survey data were collected by online or hardcopy questionnaires
offered in Dutch, English and Turkish. Non-responders were contacted by telephone and
were offered extra help in completing the questionnaire. Extra effort was made to target
parents with Turkish and Moroccan backgrounds and residents of neighbourhoods with
a low response. Parents/caretakers of N=5,010 children aged 4-12 years old participated.
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The response rate was 34% and varied between 23-54% depending on the neighbour-
hood. Response did not differ by age or gender of the children.

A comparison of parents of children with missing data (N=1,047; 20.9%) with parents
of children with complete data (N=3,963; 79.1%) showed that parents of children with
missing data less often reported material deprivation, were higher educated, more often
from a Western migrant status or Dutch and more often lived in a neighbourhood with a
lower socioeconomic status (p < 0.05). Parents of children with missing data did not dif-
fer according to perceived financial difficulties, family situation, gender, age, and total
difficulties score (p > 0.05).

Ethics

Our study relied on anonymous survey data collected in the context of performing statu-
tory tasks (Public Health Act Netherlands). Observational research with anonymous data
does not fall within the ambit of the Dutch Act on research involving human subjects and
does not require the approval of an ethics review board. The Dutch Code of Conduct for
Medical Research allows the use of anonymous data for research purposes without an
explicitinformed consent(24). Parents were free to refuse participation and could refuse
by not filling out the questionnaire.

Measures

Perceived financial difficulties

Perceived financial difficulties was assessed by the question: Have you had difficulties in
the past 12 months making ends meet with your household income? This question had
four answer categories: no difficulty at all (60.6%), no difficulty but | do have to keep
an eye on what | spend (24.1%), yes some difficulty (11.6%), and yes a lot of difficulty
(3.7%). For the analyses the answers were dichotomized as either: no (no difficulty at
all and no difficulty but | do have to keep an eye on what | spend) and yes (yes some
difficulty and yes a lot of difficulty).

Material deprivation

Eight statements assessed material deprivation (not being able to provide certain goods,
or leisure, educational or cultural activities or care use for children due to financial
restrictions):

1) my child cannot be a member of a sports club;

2) my child cannot be a member of another club such as theater or music;

3) my child cannot attend birthday parties or trips with school;

4) we cannot go on holiday or days-out;



5) my child cannot eat fruit or vegetables daily;

6) my child cannot attend swimming lessons;

7)
)

8) my child cannot receive the medication or care that is needed.

my child cannot go to a care provider if that is actually necessary;

These statements are based on EU-SILC questions(25). The eight statements were
transformed to a material deprivation score ranging from zero to eight, with eight being
the highest score (i.e. parents could not afford any of the eight items). We did this by
computing a score in which every statement answered with yes counted as a one and
every statement answered with no as a zero. Internal consistency of the scale was good
(Cronbach’s alpha of 0.85). For the analyses the score was dichotomized to either no
material deprivation or material deprivation (at least one of the eight items showed de-
privation). We dichotomized the scale because the distribution of the scale was skewed
(i.e. 0.5% of the parents could not afford any of the eight items (showed deprivation) to
77.9% of the parents who could afford all eight items).

Migrant status

Migrant status was dichotomized as non-Western migrant (41.1%) or Western migrant
together with Dutch natives (45.8%). Western migrants consisted of 13.1% of the total
sample. We refer to this category as Western migrant and Dutch. A child was considered
to have a non-Western migrant status as either the child was not born in a Western coun-
try or one or both parents were not born in a Western country. The following countries
were considered Western: Europe (except Turkey), North America, Oceania, Indonesia
and Japan in accordance with Statistics Netherlands(26).

Parental educational level

Parental educational level was defined as highest educational level obtained by one
of the parents. Thus we categorized education based on the parent who obtained the
highest education. Parental educational level was categorized as lower (no education,
primary school or < 4 years general secondary school), intermediate (> 4 years general
secondary school or intermediate vocational training) and higher education (higher
vocational training, university degree or higher)(27).

Neighbourhood socioeconomic status

The most recent data about the socioeconomic status of the neighbourhood (2017)
were obtained from the Netherlands Institute of Social Research (SCP)(28). Matching to
the questionnaire data was done using the neighbourhood code. The SCP computed a
socioeconomic status score of the neighbourhood using principal component analysis
based on mean adult income, percentage low adult incomes, percentage of low educat-
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ed adult residents and percentage of unemployed adult residents in a neighbourhood.
Previously, these scores have been found to be associated with health outcomes(29,
30). We computed tertiles of the neighbourhood socioeconomic status scores to create
equal sized groups. The lowest tertile corresponds with a lower socioeconomic status
score, the second tertile corresponds with an intermediate socioeconomic status score
and the highest tertile corresponds to a higher socioeconomic status score. In total, 57
neighbourhoods in Rotterdam were included in our study. The amount of parents and
children per neighbourhood in our sample varied from 30-160 with a mean of 88 (me-
dian=84). Out of these 57 neighbourhoods we classified 18 as lower (32.7%; N=1,642), 18
as intermediate (30.7%; N=1,539), 13 as higher (21.1%; N=1,054) socioeconomic status
and 8 were not classified (15.5%; N=775).

Outcome assessment

Risk of MHP

Risk of MHP in children was measured using the parent-strengths and difficulties ques-
tionnaire (SDQ) included in the Dutch Public health survey(31).The SDQ is a validated
tool(32, 33). Internal consistency of the total difficulties score in our sample was ade-
quate (Cronbach’s alpha of 0.73). The SDQ consists of the following domains: emotional
problems, conduct problems, hyperactivity, peer problems, and prosocial behavior. A
total difficulties score of the SDQ was calculated by adding the sub-scores of all domains
except for the prosocial domain. The total difficulties score was dichotomized as either
a high total difficulties score (above the cut-off for risk of MHP) or a not-at-risk score
(below the cut-off) based on Dutch validated age-dependent cut-off values(33). For
children aged 4-7 years old a total difficulties score of = 15 indicates risk of MHP and for
children aged 7-12 years old of the cut-off is = 14(33).

Covariate assessment

Age, gender and family situation of the child were considered possible confounders
based on literature and were derived from the survey(9, 10, 13). Age was measured in
years. Gender was measured as a dichotomous variable using boy as reference category.
Family situation was measured as two-parent family, single-parent family, or other situ-
ation using two-parent family as the reference.

Statistical analyses

Characteristics are presented as means + standard deviations (SDs) for continuous
variables and as percentages for categorical variables for the total study population and
stratified by risk of MHP (a high total difficulties score) and a not-at risk score. Differences
in characteristics between children with a not-at-risk score or risk of MHP (a high total



difficulties score) were computed using unpaired two-sample t-tests for continuous data
and Chi-square tests for categorical data.

Missing data (ranging from 0.2% to 15.5%, see Table 1.) were imputed with SPSS using
a fully conditional specified model based on the relationships between all the variables
included in this study (M=10 datasets). Pooled estimates were used to obtain the odds
ratio’s (OR), betas and corresponding 95% confidence intervals (Cl) using the imputed
data.

To assess associations of perceived financial difficulties, material deprivation, parental
educational level, migrant status and the socioeconomic status of the neighbourhood
with risk of MHP (a high total difficulties score) in children we used multivariable mul-
tilevel logistic regression analyses. We used a random intercept and fixed slopes model
to obtain the ORs and corresponding 95%Cls of having MHP (a high total difficulties
score) as compared to a not-at-risk score. First we computed an intercept-only model
to obtain the Median Odds Ratio (MOR). We also computed the MOR for the adjusted
models. The MOR is used to examine the variance explained by the neighbourhood(34).
The MOR shows the median value of the distribution of the odds ratio between the
neighbourhood with the lowest risk and the neighbourhood with the highest risk(34,
35). The MOR varies between 1 and infinity. If the MOR is 1 there is no variation between
neighbourhoods(35). We adjusted for confounding using three models. Model 1 is a
crude model and not adjusted for confounders. Model 2 is adjusted for age and gen-
der of the child and for family situation. Model 3 is additionally adjusted for all other
family level socioeconomic status indicators (perceived financial difficulties, material
deprivation, educational level), migrant status and for the socioeconomic status of the
neighbourhood to obtain the independent associations.

Subsequently, multivariable multilevel linear regression analyses were performed
using the total difficulties score as continuous outcome measure. First we computed
an intercept-only model to obtain the intraclass correlation (ICC). We also computed
the ICC for our adjusted models. The ICC is used to examine the variability between
neighbourhoods and ranges between 0-1. The closer the ICC is to 1 the more variability
there is between neighbourhoods. We regarded an ICC smaller than 0.01 as negligible.
We adjusted for confounding similarly as for the logistic multivariable multilevel regres-
sion analysis. All correlations stayed well below 0.7 and all variance inflation factor
(VIF) values below 2. Two sided p-values denoted statistical significance (P <0.05). IBM
SPSS statistics for Windows, version 25.0 (International Business Machines Corporation,
Armonk, New York) was used for all analyses.
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RESULTS

Table 1 shows characteristics of the total sample and stratified by risk of MHP versus
not-at-risk scores. A total of 473 (9.5%) children had risk of MHP (a high total difficulties
score). Children with risk of MHP (a high total difficulties score) were more likely to be
older, boy, to live in a single-parent or other family situation, had a non-Western migrant

Table 1. Characteristics of the study population stratified by risk of MHP or not-at-risk total difficulties score

inin N =5,010 Children living in Rotterdam, the Netherlands in 2018.

Total Not-at-risk Risk of MHP*
: 1 1 P-value
population  score score
%, N 5,010 90.5 (4,509) 9.5 (473)
Age 7.58 (2.29) 7.52(2.30) 8.10 (2.09) <0.0001
Gender Boy 51.6(2,584)  50.4 (2,271) 62.8 (297) <0.0001
Girl 48.4(2,426)  49.6 (2,238) 37.2(176)
Family situation’ Two-parent 74.7(3,717)  75.8(3,395) 66.0 (310) <0.0001
Single-parent or 25.3(1,256)  24.2(1,081) 34.0 (160)
other
Perceived financial No 84.7(4,197)  86.1(3,846) 71.3(330) <0.0001
difficulties®
Yes 15.3 (756) 13.9(620) 28.7 (333)
Material deprivation®* No 77.9(3,828)  79.5(3,525) 61.9 (283) <0.0001
Yes 22.1(1,086)  20.5(910) 38.1(174)
Migrant status® Western migrant 58.9(2,938)  60.0(2,691) 49.4 (232) <0.0001
and Dutch
Non-Western 41.1(2,046)  40.0 (1,795) 50.6 (238)
migrant
Parental educational  Higher 51.1(2,459)  52.9(2,299) 35.4 (155) <0.0001
level®
Intermediate 32.3(1,554) 31.4 (1,367) 40.9 (179)
Lower 16.6 (796) 15.7 (682) 23.7 (104)
Neighbourhood Higher 24.9(1,054) 25.6(971) 19.7 (82) 0.007
socioeconomic status’
Intermediate 36.3(1,539) 36.5(1,385) 35.5(148)
Lower 38.8(1,642) 38.0(1,441)  44.8(187)

Data expressed as M + SD for continuous data and p-value computed using Unpaired T-tests. Data expressed as % for cat-
egorical data and p-value computed using chi-square tests. A high total difficulties score corresponds with a score above
the age dependent cut off: score (e.g. for children aged 4-7 years old = 15 and for children aged 7-12 = 14). * 28 (0.6%) are
missing; > 37 are missing (0.7%); > 57 are missing (1.1%); * 96 are missing (1.9%); ° 26 are missing (0.5%); ©201 are missing

(4.0%); " 775 are missing (15.5%).
MHP=mental health problems.



status and were from neighbourhoods with a lower socioeconomic status compared to
children with a not-at-risk score (p < 0.05). These children were also more likely to have
parents who perceived financial difficulties, had material deprivation or were intermedi-
ate educated (p <0.05).

Table 2 presents results of the multilevel multivariable logistic regression analyses.
The intercept-only model shows a MOR of 1.36 indicating some variation/heterogeneity
between neighbourhoods in risk of MHP (high versus not-at-risk). Model 3 shows that
parental perceived financial difficulties (OR 1.56; 95% Cl: 1.18, 2.07), material depriva-
tion (OR 1.53; 95% Cl: 1.17, 1.99) and a lower (OR 1.74; 95% Cl: 1.33, 2.28) and inter-
mediate parental educational level (OR 1.69; 95% ClI: 1.34, 2.13) were all significantly
independently associated with risk of MHP (a high total difficulties score) compared
to a not-at-risk score in children. Migrant status and the socioeconomic status of the
neighbourhood were not significantly associated with risk of MHP (a high total difficul-
ties score) in children after full adjustment in model 3.

Table 3 shows the results of the multilevel multivariable linear regression analyses. The
ICC of the intercept-only model is 1.6% which is relatively low. Model 3 shows that all
family level indicators of socioeconomic status were independently associated with the
total difficulties score, namely: perceived financial difficulties (beta 1.50; 95% Cl: 1.04,
1.97) material deprivation (beta 1.37; 95% Cl: 0.94, 1.79) and a lower (beta 0.98; 95% Cl:
0.45, 1.51) and intermediate educational level (beta 0.68; 95% CI: 0.27, 1.08). Migrant
status and neighbourhood socioeconomic status were not associated with a higher total
difficulties score after full adjustment in model 3 (P> 0.5).

Sensitivity analyses using a complete case sample of N=3,963 participants yielded simi-
lar results for the risk of a high total difficulties score and for change in total difficulties
score (See Table SA and SB). However, besides perceived financial difficulties, material
deprivation, and parental education, also a lower socioeconomic status of the neigh-
bourhood is significantly associated with a change in the total difficulties score (beta
0.52; 95% Cl: 0.04, 0.99). Interaction effects were explored between all socioeconomic
status indicators and migrant status. Interaction effects were also explored between
age and gender of the child, family situation and socioeconomic status indicators and
migrant status. After applying the Bonferroni correction for multiple testing (p=0.05/25
=0.002), no significant interaction was found.
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Table 2. Multilevel associations of family and neighbourhood indicators of socioeconomic status and mi-
grant status with risk of MHP in N=5,010 children living in Rotterdam, the Netherlands in 2018.

Level 1: family

Perceived financial difficulties

Yes 2.39 (1.92, 2.96) 2.26 (1.80, 2.83) 1.56 (1.18, 2.07)
No Ref Ref Ref

Material deprivation

Yes 2.31(1.89,2.81) 2.18 (1.78, 2.69) 1.53(1.17,1.99)
No Ref Ref Ref

Migrant status

Non-Western migrant 1.50 (1.23,1.82) 1.42 (1.17,1.73) 1.12(0.91, 1.39)
Western migrant and Dutch Ref Ref Ref

Parental education

Lower 2.29 (1.79, 2.94) 1.99 (1.55, 2.56) 1.74 (1.33, 2.28)
Intermediate 2.00 (1.61,2.49) 1.88 (1.50, 2.34) 1.69 (1.34,2.13)
Higher Ref Ref Ref

Level 2: neighbourhood

Neighbourhood socioeconomic status

Lower 1.28(0.90, 1.82) 1.22(0.88, 1.70) 1.02(0.75, 1.39)
Intermediate 1.15(0.81, 1.15) 1.10 (0.79, 1.53) 1.03 (0.75, 1.40)
Higher Ref Ref Ref
Neighborhood variance  0.10 0.05
MOR 1.36 1.25

! Model 1 is the crude, unadjusted model.

*Model 2 is adjusted for age, gender (ref=boy), and family situation (ref=two-parent family).

* Model 3 includes model 2 and additionally adjusted for perceived financial difficulties (ref=no), material deprivation
(ref=no), parental educational level (ref=higher), migrant status (ref=Western migrant and Dutch) and for neighbourhood
socioeconomic status (ref=higher).

OR=0dds ratio and represent odds of MHP (a high total difficulties score) compared to a not-at-risk score (ref= not-at-risk
score).

Cl=confidence interval.

Numbers in bold are significant.

MOR=median odds ratio, sum; exp(sqrt(2*neighbourhood variance)*0.6745)).



Table 3. Multilevel associations family and neighbourhood indicators of socioeconomic status and migrant
status with the total difficulties score in N=5,010 children living in Rotterdam, the Netherlands in 2018.

Level 1: family

Perceived financial difficulties

Yes

No

Material deprivation
Yes

No

Migrant status
Non-Western migrant
Western migrant and Dutch
Parental education
Lower

Intermediate

Higher

Level 2: neighbourhood

Neighbourhood socioeconomic status

Lower

Intermediate

Higher

Random effect variance
Residual effect variance

1CC (1CC%)

0.39

23.86

0.016 (1.6%)

2.71(2.33,3.08)

Ref

2.46 (2.13,2.78)

Ref

0.63 (0.33,0.92)

Ref

1.62 (1.15, 2.10)
1.14(0.77,1.52)

Ref

0.73 (-2.46, 3.20)
0.20 (-1.22, 1.62)

Ref

2.54(2.16,2.92)

Ref

2.30 (1.96, 2.64)

Ref

0.54(0.24, 0.83)

Ref

1.37(0.88, 1.87)
1.01 (0.63, 1.38)

Ref

0.30 (-2.48, 3.08)
0.18 (-1.03, 1.39)

Ref

1.50 (1.04, 1.97)

Ref

1.37(0.94,1.79)

Ref

-0.00 (-0.33,0.33)

Ref

0.98 (0.45 1.51)
0.68 (0.27,1.08)

Ref

0.15 (-1.55, 1.85)
0.03 (-1.02, 1.08)
Ref

0.07

22.75

0.003 (0.3%)

Change in total difficulties score is the difference (beta) in total difficulties score on the SDQ.
*Model 1 is the crude, unadjusted model.

*Model 2 is adjusted for age, gender (boy=ref), and family situation (ref=two-parent family).

* Model 3 includes model 2 and additionally adjusted for perceived financial difficulties (ref=no), material deprivation
(ref=no), parental educational level (ref=higher), for migrant status (ref=Western migrant and Dutch) and for neighbour-
hood socioeconomic status (ref=higher).

Cl=confidence interval.

Numbers in bold are significant.

ICC=intraclass correlation, sum; random effect variance / (random effect variance + residual effect variance). Here the per-
centage is given which is the ICC*100%.
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DISCUSSION

In this large population based cross-sectional study in 4-12 year old children, we found
that children with parents who perceived financial difficulties, reported material depri-
vation or who obtained lower or intermediate education had a higher risk of MHP.

The prevalence of children with risk of MHP (a high total difficulties score) in our sample
is in agreement with the prevalence of around 10-20% of children of this age experienc-
ing MHP worldwide(36).

Perceived financial difficulties and material deprivation are both independently as-
sociated with risk of MHP in children in our study. Our findings are supported by other
studies performed in the United Kingdom United States of America and Sweden(37-39).
A possible explanation may be that not only poverty or quantitative income but also
the experience of financial difficulties and material deprivation play a role(40). Although
perceiving financial difficulties or experiencing material deprivation may be more com-
mon among parents living below the poverty line, some of these parents may be able
to make the ends meet, for example because they have lower expenses or because they
get support from others or by community organizations(17). Thus those parents may not
perceive financial difficulties or material deprivation. Furthermore, some families living
above the poverty line have for example higher expenses and less support and there-
fore may perceive financial difficulties or experience material deprivation. Perceiving
financial difficulties or experiencing material deprivation may lead to stress and impact
parental mental health and in turn increase the risk of MHP in their child(16). Indeed, in
our sample 18.0% of the parents who perceive financial difficulties do not experience
material deprivation and 11.7% of the parents who experience material deprivation do
not perceive financial difficulties.

We also found an association of lower and intermediate parental education with risk
of MHP in children. Associations of parental educational level with risk of MHP were
also found in earlier research(19, 41, 42). Parental educational level was found to influ-
ence parental mental health through stress(43). Lower parental educational level was
also found to influence parenting skills and choices such as lax, hostile or over reactive
parenting(19, 41, 44, 45). Parental mental health, parental stress and parenting practices
may influence the mental health of children(19). Yet, the exact pathway is still unclear.

We found no independent association of migrant status with risk of MHP. Earlier research
found mixed results regarding migrant status(21). One possible explanation for these
mixed results is that the effect of migration varies between certain migrant groups(21).



If so, studying different migrant groups as one group may lead to masked results. An-
other possible explanation is that differences in MHP in children with different migration
backgrounds are due to socioeconomic circumstances(21). Indeed, after we adjusted
our model for family socioeconomic indicators the association of migrant status with
risk of MHP was no longer significant. At last, there may be cultural differences in what
is perceived as MHP(21).

We found no association of a lower or intermediate neighbourhood socioeconomic
status with risk of MHP. Other studies found associations of the socioeconomic status
of the neighbourhood with a higher risk of MHP(10, 46, 47). In these studies, the age of
the study population was on average older. It might be that for younger children familial
circumstances and not neighbourhood circumstances are more important for mental
health than for adolescents or adults. Another possible explanation is that younger chil-
dren have less exposure to the neighbourhood, whereas older children or adolescents
are able to experience the neighbourhood more and are more exposed to neighbour-
hood deprivation affecting their mental health(48).

Strengths of our study include the large sample size, a validated questionnaire to assess
risk of MHP, the population-based setting and most importantly, a range of different so-
cioeconomic status indicators. A key limitation is that due to the cross-sectional design
of this study, no causation or temporal direction of the associations can be established.
The survey data were not nationally representative and therefore the generalizability of
our findings may be reduced. Moreover, our survey had a response rate of 34% which
could lead to selection bias in our sample. Interestingly, Davern (2010) suggests that
higher response rates do not automatically result in different estimates(49). We did not
measure other family or neighbourhood indicators of socioeconomic status such as
income or work situation. Using other indicators of socioeconomic status or different
categorizations of indicators may lead to somewhat different results. The measure of
the socioeconomic status of the neighbourhood has been used in previous research and
was found to be associated with perinatal morbidity and health care costs(29, 30). How-
ever, no information regarding the validity or reliability of this measure is present. We
based our study on survey data about topics that may be seen as sensitive such as MHP,
perceived financial difficulties and material deprivation thus we need to be cautious of
social desirability bias influencing the estimates. Finally, even though we adjusted for
confounders, residual confounding might be present because of possible incompletely

or unmeasured confounders.

This study contributes to the evidence that different indicators of socioeconomic status
are independently associated with risk of MHP in children. Children growing up with
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parents who perceive financial difficulties, report material deprivation and have lower
educational levels have a higher risk of MHP. We recommend more research, preferably
using longitudinal designs, to replicate our findings. For the development and imple-
mentation of effective preventive interventions and policies it is important to unravel
possible distinct pathways for socioeconomic inequalities for MHP in children. Future
studies applying mediation analyses could provide further insight in these pathways.

We observed distinct independent associations of family indicators of socioeconomic
status with risk of MHP in children as young as 4-12 years old. Health professionals
should be aware of the relatively higher risks in children with parents who perceive
financial difficulties, material deprivation or who are lower or intermediate educated.
Preventive interventions and policies should adequately address the specific needs of
these particular subgroups and realize sufficient reach among them using insights on
prevention of MHP in children(50). Preventive policies to reduce material deprivation of
families, for example by in-kind-support policies, might be a promising way to improve
mental health in children(17).

Conclusion

We observed independent associations of perceived financial difficulties, material
deprivation and parental educational level with an increased risk of MHP in children.
Further research is warranted to confirm our findings and to unravel possible pathways
underlying these associations with risk of MHP in children. To prevent MHP in children,
policies and measures that target parents with lower or intermediate education or
aimed to reduce parental perceived financial difficulties and material deprivation may
be of importance.



SUPPLEMENTAL MATERIAL

Table SA. Multilevel associations of socioeconomic indicators and migrant status with risk of MHP in

N=3,963 4-12 year olds.

Level 1: family

Perceived financial difficulties

Yes 2.39 (1.87, 3.06) 2.31(1.79, 2.98) 1.51(1.10, 2.08)
No ref ref ref

Material deprivation

Yes 2.44 (1.95, 3.06) 2.36 (1.87,2.98) 1.69 (1.26,2.27)
No ref ref ref

Migrant status

Non-Western migrant 1.46 (1.17,1.83) 1.40 (1.12,1.75) 1.08(0.85, 1.38)
Western migrant and Dutch ref ref Ref

Parental education

Lower 2.11(1.58, 2.83) 1.90 (1.41,2.57) 1.52(1.11,2.08)
Intermediate 1.92 (1.50, 2.47) 1.85 (1.43,2.39) 1.55 (1.18, 2.02)
Higher ref ref ref

Level 2: neighbourhood

Neighbourhood socioeconomic status

Lower 1.72(1.19, 1.48) 1.63(1.13,2.33) 1.23(0.86, 1.76)

Intermediate

1.32(0.91,1.93)

1.26 (0.87, 1.82)

1.08 (0.76, 1.55)

Higher ref ref ref
Neighbourhood variance 0.10 0.05
MOR 1.35 1.24

*Model 1 is the crude, unadjusted model.

*>Model 2 is adjusted for age, gender (ref = boy), and family situation (ref = two-parent family).

*Model 3 includes model 2 and additionally adjusted for perceived financial difficulties (ref = no), material deprivation (ref
=no), parental educational level (ref = higher), migrant status (ref = Western migrant and Dutch) and for neighbourhood
socioeconomic status (ref = higher).

OR=o0dds ratio and represent odds of a high total difficulties (e.g. MHP) score compared to a not-at-risk score (ref= not-at-
risk score).

Cl=confidence interval.

Numbers in bold are significant.

MOR=median odds ratio, sum; exp(sqrt(2*neighbourhood variance)*0.6745)).
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Table SB. Multilevel associations of socioeconomic indicators and migrant status with the total difficulties
score on the SDQ in N=3,963 4-12 year olds.

Level 1

Perceived financial difficulties

Yes 2.59 (2.18, 3.01) 2.43 (2.01,2.85) 1.35(0.84, 1.86)
No ref ref ref

Material deprivation

Yes 2.46 (2.11,2.82) 2.31(1.95, 2.68) 1.48 (1.03,1.93)
No ref ref ref

Migrant status

Non-Western migrant 0.54 (0.22, 0.87) 0.47 (0.15, 0.79) -0.09 (-0.41,0.24)
Western migrant and Dutch ref ref Ref

Parental education

Lower 1.48 (1.04,1.90) 1.24(0.81,1.68) 0.76 (0.31, 1.20)
Intermediate 1.14 (0.79, 1.49) 1.00 (0.64, 1.35) 0.61 (0.26, 0.97)
Higher Ref ref Ref

Level 2

Neighbourhood socioeconomic status

Lower 1.13 (0.60, 1.66) 0.99 (0.48, 1.51) 0.52 (0.04, 0.99)

Intermediate

0.43 (-0.10, 0.97)

0.35 (-0.17, 0.87)

0.10 (-0.35, 0.56)

Higher ref ref ref

Random effect variance  0.39 0.078
Residual effect variance  23.86 22.38

1CC (1CC%) 0.016 (1.6%) 0.003 (0.3%)

Change in total difficulties score is the difference (beta) in total difficulties score on the SDQ.

! Model 1 is the crude, unadjusted model.

*Model 2 is adjusted for age, gender (ref = boy), and family situation (ref = two-parent family).

*Model 3 includes model 2 and additionally adjusted for perceived financial difficulties (ref = no), material deprivation (ref
=no), parental educational level (ref = higher), for migrant status (ref = Western migrant and Dutch) and for neighbourhood
socioeconomic status (ref = higher).

Cl=confidence interval.

Numbers in bold are significant.

ICC=intraclass correlation, sum; random effect variance / (random effect variance+ residual effect variance). Here the per-
centage is given which is the ICC*100%.
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ABSTRACT

Mental health problems are a leading cause of health-related disability among children
and adolescents.

Organized activities are a possible preventive factor for mental health problems. An ag-
gregated overview of evidence is relevant for youth policymakers and is lacking so far.
Thus we aim to provide an overview of published systematic reviews and meta-analyses
on the impact of participation in organized sport and non-sport activities (e.g. arts,
music) on childhood and adolescent mental health. Systematic reviews were identified
through a search in five databases (Embase, MEDLINE, Web of Science core collection,
CINAHL and PsycINFO) on 25-March-2021. Systematic reviews about organized activities
and mental health outcomes in 0-21-year-olds published in English were included. Two
independent reviewers assessed titles, abstracts and full texts, performed data-extrac-
tion and quality assessment using the AMSTAR-2 and assessed the quality of evidence.
Out of 833 studies, six were considered eligible. Quality of the reviews ranged from criti-
cally low to moderate. Most reviews focused on organized sport activities, focusing on:
team sport, level of sport involvement, extracurricular and community sport activities.
Indications of a positive impact on mental health outcomes were found for participa-
tion in team sport, in (school) clubs, and in extracurricular and community sport and
non-sport activities. We found a small positive impact of organized sport activities on
mental health outcomes among children and adolescents. This seems not to depend on
any specific type of organized sport activity. Limited evidence was found for organized
non-sport activities.



INTRODUCTION

Mental health problems are a leading cause of health-related disability among children
and adolescents.(1, 2) Worldwide, around 10-20% of all children and adolescents
experience mental health problems.(3) Mental health problems during childhood or
adolescence can also have implications in adulthood such as mental health problems
or employment difficulties.(4-6) However, according to the World Health Organization
(WHO) mental health is more than the absence of mental health problems. It is “a state
of well-being in which the individual realizes his or her own abilities, can cope with the
normal stresses of life, can work productively and is able to make a contribution to the
community”.(7) In a similar vein, Keyes suggests that absence of mental health (i.e.
languishing), is not similar to good mental health (i.e. flourishing).(2, 8-12) Exploring
possible preventive factors for reducing mental health problems and for promoting
good mental health is thus important.

One possible factor for reducing mental health problems or promoting good mental
health is participation in organized activities, whether sport or non-sport.(13, 14) The
positive youth development theory, grounded in the socio-ecological systems theory,
postulated that sport and non-sport organized activities may offer opportunities for
children and adolescents to develop relationships, engage in activities that increase
their confidence, competence, character, caring and connectedness.(15, 16) Conse-
quentially it is hypothesized that they are at lower risk for academic, psychological,
social and behavioral problems.(13, 14) This may depend on the type, breadth, intensity
and duration of the activities.(14)

Organized sport and non-sport activities can be defined as activities that are structured,
supervised by adults, emphasize skill building, are generally voluntary, have regular
scheduled meetings and are not part of the school curriculum.(14, 17, 18) Examples
of organized activities include but are not limited to sport, arts, music and community
programs.(14, 17, 18) Features of organized activities that have been found to improve
mental health are: safe and appropriate peer interactions, structure and adult supervi-
sion, forming of supportive relationships with peers and adults, emphasis on inclusion
and a sense of belonging, emphasis on positive social norms, support of efficacy and
mattering and skill-building.(19) Organized sport activities also includes physical
activity as an additional feature that may improve the mental health of children and
adolescents.(20) Organized non-sport activities may include physical activity but not
always (e.g. scouting or dance). Local policies can influence and encourage participa-
tion in organized sport and non-sport activities and its determinants.

Organized activities and mental health in children/adolescents
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Several studies examined the impact of various types of organized sport and non-sport
activities on aspects of child and adolescent mental health. These suggest a possible
beneficial impact on mental health such as behavioral outcomes, self-esteem and self-
confidence.(21, 22) Contrary, some studies have observed harmful consequences of
organized activities, such as risk behavior and bullying.(23-26) In two of these studies
this depended on the amount of time that was spend in the organized activities.(25, 26)

As far as we know, there currently is no overview aggregating the available evidence
from systematic reviews on the impact of participation in organized sport and non-sport
activities on child and adolescent mental health, while such an overview would be
highly relevant for policymakers in designing more effective preventive youth policies.
Thus, the aim of this study is providing an overview of the evidence of the impact of
organized sport and non-sport activities on childhood and adolescent mental health
outcomes from a public health perspective based on an umbrella review of published
systematic reviews.

METHODS

A protocol prospectively registered within PROSPERO (CRD42020213597, available via
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020213597) on
November 9th 2020. The protocol was developed in accordance with the Preferred Re-
porting Items for systematic reviews and meta-analyses Protocol (PRISMA-P).(27) This
umbrella review adheres to the PRISMA statement and used guidance from Arotomatis
et al.(28, 29)

Eligibility

Peer-reviewed systematic reviews with and without meta-analyses were considered
eligible.(28) Other types of reviews (i.e. narrative or rapid reviews) were excluded as we
aim to summarize studies with the highest level of evidence.(30)

Systematic reviews containing observational study designs (i.e. case-control, cohort,
cross-sectional) and trial designs in any form including pilot studies were included.
Qualitative designs were considered not eligible. Systematic reviews containing both
quantitative and qualitative designs were included.

Systematic reviews containing studies with children and adolescents with a mean age
between 0 and 21 years old were included.(31) Systematic reviews in which any par-
ticipant was aged =25 years old without sub-analysis for participants aged <25 years



old with a mean age between 0-21 years old, were excluded. Systematic reviews on
general populations were included, as well as reviews with sub-analyses on general
populations. Systematic reviews that included studies on fully clinical or at-risk popula-
tions (e.g. attention deficit hyperactivity disorder (ADHD), traumatic experiences) were
excluded as we aimed to study the impact of organized activities on mental health from
a public health perspective.

Systematic reviews containing organized sport or non-sport activities were included.
For this umbrella-review a definition based upon the definition postulated by Bohnert
et al., was used.(14, 17, 32) Their definition is: “Organized activities is a blanket term
that refers to a broad range of adult-sponsored activities that fall outside the regular
school curriculum and include diverse contexts such as school-based extracurricular
activities, community organizations, and youth development programs. Despite the
differences in focus, organized activities share several common features. The activities
are generally voluntary, hold regularly scheduled meetings, are supervised by adults,
include other participants, are organized around particular competencies, and tend
to be rule-based.”(14, 17, 32) In this umbrella review we broaden this definition and
include organized activities without other participants (e.g. individual arts or music
lessons, individual resistance training) and organized activities that are not rule-based.
Organized activities should be provided by a volunteering- or non-volunteering party
(i.e. not organized by children or adolescents themselves).”

The control group or comparator condition is formed by children and adolescents not
exposed to organized sport activities and/or non-sport activities (e.g. non- organized
sport or non- sport activities, no sport or non-sport activities).

There were no limitations regarding country. Systematic reviews were included if they
included organized activities occurring in an extracurricular (after-school) or community
(e.g. clubs, community centers) setting corresponding with our definition. Systematic
reviews focusing on sport or non-sport activities that took place within school-curricula
or clinical settings were excluded.

The outcomes of interest were indicators of me mental health as defined by the WHO
and by Keyes.(2, 7-12) The WHO defined mental health as follows: “mental health is
more than the absence of mental health problems. It is a state of well-being in which
the individual realizes his or her own abilities, can cope with the normal stresses of life,
can work productively and is able to make a contribution to the community”.(7) The
definition of mental health by Keyes consists of three aspects: emotional well-being,
psychological well-being and social well-being. According to Keyes absence of mental
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health problems (i.e. languishing) is not similar to good mental health (i.e. flourishing)
and mental health should be seen as a continuum.(2, 8-12) In line with these definitions
we did not only include all (aspects of) mental health problems as indicators of mental
health and thus as outcomes of interest (e.g. anxiety, depression, ADHD and other men-
tal health problems), but also aspects of mental well-being (e.g. self-esteem, efficacy,
self-worth). No preferred outcome measure was formulated a priori. Systematic reviews
that did not report on at least one aspect of mental health were excluded.

Systematic reviews published in English were included. Systematic reviews in other
languages were excluded because of language barriers of the authors.

Search strategy

A systematic literature search was conducted in five databases (Embase.com, MEDLINE
via Ovid, Web of Science core collection (See appendix A for our core collection), CI-
NAHL via EBSCOhost and PsycINFO via Ovid) from inception to March 25" 2021 (date
last searched). The search strategy was developed by a Medical Librarian (WMB) and
combined thesaurus terms as well as terms in title abstract for three elements: sport
or participation, mental health or behavior, children or adolescents, and was limited
to systematic reviews and meta-analysis. The syntax and thesaurus terms of the search
strategy were adapted to each distinct database. In the search strategy, no language
or date limits were applied. Appendix A includes the full search strategy. References of
relevant reviews were screened for other relevant systematic reviews.

Selection process

Endnote X9 was used for the selection process. Duplicates of records were retrieved and
removed using the method described by Bramer et al.(33) Two independent reviewers
(MB and MS) performed title and abstract screening to identify eligible reviews and sub-
sequently performed full-text screening. Disagreements at both stages were resolved
through discussion until consensus was reached, and, if necessary, resolved by consult-
ing a third independent reviewer (WJ).

Data extraction

Data were extracted independently by two reviewers (MB and MS). Extracted informa-
tion included: first author, year of publication, included languages of primary studies,
objective, eligibility criteria, if it included a meta-analysis, number and type of primary
studies, sample (size, age and sex), number of databases searched, range of publication
date, instrument for quality appraisal and quality rating, intervention(s)/phenomena of
interest, outcome(s) and outcome measure(s), measurement instruments and funding.



Overlap

The corrected covered area (CCA) was used to calculate the amount of overlap of primary
studies included in the systematic reviews.(34) The CCA is calculated by dividing the
frequency of repeated occurrences of index studies (first occurrence of primary study) in
other reviews by the product of the number of index studies and the number of reviews,
minus the number of reviews. The CCA can be represented as a percentage between
0-100%. A CCA of 0-5% is considered slight overlap, a CCA of 6-10% is considered moder-
ate overlap, a CCA of 11-15% is considered high overlap and a CCA>15 is considered very
high overlap.(34) For the calculation, see appendix B.

Risk of bias

Two reviewers (MB and MS) independently assessed risk of bias of the included system-
atic reviews using the A Measurement Tool to Assess Systematic Reviews (AMSTAR-2).
(35) Discrepancies were resolved through discussion until consensus was reached and
if necessary by consulting a third independent reviewer (WJ). The AMSTAR-2 consists of
sixteen items. Seven items are considered critical, these are: a priori protocol, adequate
search strategy, providing justification for excluded studies, appropriate risk of bias as-
sessment, appropriate statistical methods in meta-analysis, accounting for risk of bias
when interpreting results and publication bias. Three items concern meta-analytical
methods and are not applicable for systematic reviews without meta-analysis. The
AMSTAR-2 rates systematic reviews as: critically low (more than one critical weakness
with or without non-critical weaknesses), low (one critical weakness with or without
non-critical weaknesses), moderate (more than one non-critical weakness) or high qual-
ity (no or one non-critical weakness).(35)

Analysis

Because of the broad scope of organized activities and mental health outcomes in-
cluded in this umbrella review performing a meta-analysis was not possible. Results
were narratively (qualitative and quantitative) synthesized. Results were grouped by
type of organized activities (i.e. sport, non-sport or both) and further subdivided by
type of organized sport activity. As meta-analyses used different effect sizes or measures
of association, we converted all reported effect sizes and measures of association to
the Cohen’s d, for comparison purposes.(36, 37) Formulas for these conversions are re-
ported in appendix C. For the summary of findings, quality of evidence per determinant
was assessed by a self-developed decision scheme including: meta-analysis, number of
primary studies, significance, direction, magnitude and imprecision. Scores were: no
indication, mixed findings, insufficient evidence, there is an indication or high certainty.
A self-developed scheme was used as suitable schemes for umbrella reviews are lacking
(Appendix D).
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RESULTS

After deduplication, 833 records remained. After all rounds of screening six systematic
reviews were considered eligible.(38-43) Figure 1 describes the results of the search and
study selection process. Appendix E includes references (n=85) of all studies excluded
after full-text screening subdivided by reason for exclusion.

Table 1la shows the characteristics of the six included systematic reviews. Systematic
reviews were published between 2013-2020.(38-43) Four systematic reviews included
meta-analyses.(38, 39, 42, 43) Sample sizes of the systematic reviews ranged from 460-
234,503 participants. Databases searched ranged from 1-13. Included primary studies
ranged from 7-113 studies. Most primary studies were from North America, followed by
Europe and Australia. Five primary studies were from Asia and two from Africa. Primary
studies were published between 1988-2020.

= Records identified Additional records
£ through database identified through other
é searching sources
E (n=1326) (n=3)
3
=
—
PR Records after duplicates removed
(n=833)
£
=
@
g v
©n Records screened Records excluded
(n=2833) > (n=742)
— ¢
Full-text articles Full-text articles excluded,
E assessed for eligibility with reasons
2 (n=91) n=2385
= n =7 No English language
= ¢ n = 14 Other review type
n= 14 Age group not 0-21
- Studies included in n=14 Population is not
qualitative synthesis general
—
(N=6) n =5 Outcome is not mental
health (problems)
2 n = 31 Exposure, condition,
B setting is not organized
E activities)
=

Figure 1. Flow diagram showing the selection process in the umbrella review.
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All six systematic reviews reported on organized sport activities and two also reported
on organized non-sport activities.(38, 40) Five systematic reviews examined individual
and team-based sport.(38, 40-43) Three systematic reviews examined level of sport
involvement.(40-42) Two systematic reviews focused on extracurricular school and
community non-sport activities and sport.(40, 41) One examined resistance training.(39)
One examined organized non-sport activities.(38) One examined (school) club sport and
non-specified sport.(40) One examined non-specified sport.(40)

Table 1b shows all mental health outcomes studied in the included systematic reviews.
Most studied mental health outcomes were (aspects of) mental health problems such as
depressive symptoms and anxiety symptoms.(38, 40, 42, 43) Less studied were aspects
of mental well-being such as development of positive assets, self-esteem, self-worth
and self-concept.(39-41)

In total 17 studies out of 118 relevant primary studies were reported in multiple system-
atic reviews (14.4%). Three primary studies were reported thrice in the included sys-
tematic reviews.(44-46) The CCA amounting 3.6% indicates a slight overlap. Appendix B
shows the citation matrix used to calculate the overlap.

Table 2 reports the quality assessment. Five systematic reviews were identified as criti-
cally low.(38,39,41-43) One systematic review was identified as moderate in quality.(40)
Common quality lowering items were lack of reporting funding in primary studies (6/6),
lack of an a priori protocol (5/6), lack of a description of excluded studies (5/6). Report
of funding of the primary studies is needed to assess possible bias such as changes in
the design, analyses or conclusion in favor of the interests of the funder.(47) An a priori
protocol helps researchers conducting their review as it has been planned and reduces
arbitrary decision-making.(48) An a priori protocol also enables readers to identify de-
viations from the planned methods and selective outcome reporting.(27) Justification
for excluding studies is needed to examine the impact of their exclusion from the review.
(35)

Table 3 and 4 provide meta-analysis and qualitative results, summarized findings and
the quality of evidence.

Five systematic reviews reported results on team-based and individual sport participa-
tion.(38, 40-43) Three of these reported meta-analysis results of the impact of team-
based and individual sport participation on mental health outcomes.(38, 40, 42) These
mental health outcomes were either depressive symptoms, anxiety or a combination.
(38, 40, 42) Summarized, a significant positive impact on mental health outcomes was



Table 2. Quality assessment using the AMSTAR-2.

Cairns, Collins, Eime, Evans, Panza, Zuckerman,
2014 2019 2013 2016 2020 2020
ltem 1 PICO components No Yes No Yes No Yes
Item 2, A prioriprotocol No No No No Partial No
yes
Item 3 Study design Yes No No No Yes No
Item 4, Search strategy Partial Partial Partial Partial Partial No
yes yes yes yes yes
Iltem 5 Study selection No Yes No No Yes Yes
Item 6 Data extraction Yes No No Yes Yes Yes
Item7, Excluded studies No No No Yes No No
Iltem 8 Description of included  No No Partial Partial Yes No
studies yes yes
Item9, RoB assessment No Partial Partial No No Yes
yes yes
Item10  Reported funding No No No No No No
Item 11, Meta-analyses methods Yes No NA, NA, Yes Yes
Iltem 12  Assessimpact RoBon No Yes NA, NA, No Yes
results meta-analysis
Item 13, Accountfor RoBin No Yes Yes Yes No No
interpreting/discussing
of results
Item 14  Explanation of No Yes Yes Yes Yes Yes
heterogeneity
Item 15, Publication bias Yes Yes NA, NA, Yes No
Iltem 16  Conflict of interest Yes Yes Yes Yes No Yes
Overall Quality of the review  Critically Critically Moderate Critically Critically Critically
score low low quality low low low quality
quality quality review quality  quality review
review review review review

aIndicates a critical item on the AMSTAR-2; also shown in bold; ,NA indicates not applicable i.e. no meta-analysis con-

ducted.

Rating was as follows: high quality of review: No or one non-critical weakness, Moderate quality of review: More than one
non-critical weakness, Low quality of review: One critical flaw with or without non-critical weaknesses, Critically low qual-
ity of review: More than one critical flaw with our without non-critical weaknesses.

PICO=population, intervention/exposure, control/comparator, outcome; RoB=Risk of Bias.

found. However, the magnitude of the effect estimate of the mental health outcomes was

negligible or small (i.e. reduced anxiety/depressive symptoms). The heterogeneity was

either moderate or high. Three systematic reviews reported qualitatively on the impact

of team-based sport on mental health outcomes.(40, 41, 43) The qualitative synthesis
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Table 4. Summarized findings of qualitative results and quality of evidence of included systematic reviews.

Sport organized activities

Sport non-specified

Eime, 2013 4/30 There were findings that sport was associated ~ There is an indication
with enhanced self-concept, lower rates of of a positive impact on
suicidal ideation (including thoughts and mental health outcomes
intentions), and with positive adjustment (e.g. by participating in no
social skills and self-esteem). further specified sport

activities.

Level of sport involvement (e.g. frequency,
duration, intensity, early involvement)

Eime, 2013 5/30 There were findings that greater sport
participation was associated with lower risk
of emotional distress and with lower levels of
emotional and social problems. Also moderate
sport participation was associated with lower
depression scores. Greater participation
in formal compared to informal sport was
associated with lower levels of emotional
and social problems. Greater frequency in
sport participation led to better feelings of
well-being compared to lower frequency.
Total number of sport and years involved in
sport was associated with better physical
appearance and physical competence.
Differences between competitive or non-
competitive sport were minimal.

Evans, 2017 16/35 There were findings for an association of
early sport involvement and amount of sport
involvement with psychosocial outcomes
(depression and self-esteem). There was
insufficient evidence for amount of individual
deliberate practice or specialization in sport
due to limited research.

Panza, 2020 3/29 There were findings that duration of sport
participation may have a small inverse
correlation with depression symptoms.

Resistance training

Collins, 2019 3/7 There were findings that support a positive There are mixed findings
effect of resistance training on some regarding the impact on
constructs of ‘the self . There was a significant mental health outcomes
increase in total self-efficacy. No evidence by participating in
for a positive effect of resistance training on resistance training.

self-concept.



Table 4. Summarized findings of qualitative results and quality of evidence of included systematic reviews.
(Continued)

Eime, 2013

Evans, 2017

8/30

14/35

Zuckerman, 2020 23/34

Eime, 2013

Evans, 2017

5/30

2/35

Team-based sport

There were findings of mental health There are mixed findings
benefits (e.g. lower general risk-taking, regarding the impact on

fewer mental and general health problems, mental health outcomes
positive associations with social acceptance by participating in team-
and self-esteem and negative associations based sport.

with depressive symptoms, social isolation
and mood) by participation in team-based
sport. There were also findings that it was
protective against feelings of hopelessness
and suicidality and that it increased life
satisfaction.

There were findings of a positive association
of participation in team-based sport to
psychosocial outcomes (such as youth
development experiences, moral reasoning,
depression and self-esteem). Some studies
reported null differences regarding depressive
symptoms or anxiety.

The majority of studies supported a positive
impact of team sport participation on

many behavioral and psychological health
outcomes. Additional studies found similarly
positive effects such as less physical fighting.

(School) club sport

There were findings of higher scores on social ~ There is an indication
functioning and mental health by participating of a positive impact on
in school and club sport. There were also mental health outcomes
findings of an association with superior well- by participating in
being (including being better adjusted) feeling  (school) club sport.
less nervous or anxious, being more often full

of energy and happy about their life, feeling

sad or depressed less often, having higher

body image and fewer suicidal attempts.

School sport participation was associated

with self-esteem. A lower frequency of

mental health problems by participation in

competitive sport was also found.

There were findings of an association of
extracurricular school or community sport
with psychosocial outcomes.

Organized activities and mental health in children/adolescents
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Table 4. Summarized findings of qualitative results and quality of evidence of included systematic reviews.
(Continued)

Other sport
Evans, 2017 5/35 Insufficient evidence for an association There is insufficient
of contact sport, adult involved sport, or evidence for an impact
participation in sport that require leanness of other sport on mental
or aesthetic judgements with psychosocial health outcomes by
outcomes. participating in other
categories of sport
studied.
Sport and non-sport organized activities
Extracurricular school and community non-
sport activities and sport
Eime, 2013 8/30 There were findings that structured activities ~ There is an indication
(sport and non-sport) led to higher positive of a positive impact on
functioning. Children participating in sport mental health outcomes
and clubs had higher social skill scores by participating in
compared to children who did not participate  extracurricular and
in outside-school activities. Participation in community non-sport

sport and non-sport organized activities led activities and sport.
to the greatest youth development outcomes.
Sport participation led to more developmental
benefits than other types of extracurricular
activities but the greatest benefits were

seen for sport and non-sport extracurricular
activities combined. Sport participation alone
and in combination with non-sport activities
was associated with better health outcomes,
including higher healthy self-image, lower risk
of emotional distress, suicidal behavior and
substance abuse. There were also findings that
it led higher rates of negative peer-interaction,
higher rates of self-knowledge and better
emotional regulation.

Summary of findings and quality of evidence is based on a self-developed decision scheme to assess the quality of evi-
dence.

of team-based sport yielded mixed findings on mental health outcomes.(40, 41, 43) The
mixed findings were due to some studies that found no positive or negative impact (null
effect). Many different mental health outcomes were studied in the qualitative analysis.
(40, 41, 43)

Three systematic reviews reported results regarding level of sport involvement.(40-42)
Levelof sportinvolvementincluded frequency, a longer period/duration of sportinvolve-



ment, intensity and involvement in sport at an early age.(40-42) One systematic review
reported meta-analysis results of the frequency of sport involvement with depressive
symptoms as mental health outcome.(42) Results from this review showed that there
was evidence for an impact on mental health outcomes but with a negligible magnitude
of effect and high heterogeneity.(42) Qualitatively, findings from three systematic re-
views showed a positive impact of a higher frequency, greater intensity, a longer period/
duration of sportinvolvement and involvement at an early age (i.e. during childhood) on
mental health outcomes.(40-42)

Two systematic reviews reported results regarding extracurricular activities.(38, 40) One
systematic review reported meta-analysis results of non-sport extracurricular activities
with depressive symptoms as mental health outcome.(38) Findings showed no impact
of extracurricular non-sport activities on mental health outcomes as the meta-analysis
yielded a non-significant result.(38) One systematic review reported qualitative results
of extracurricular non-sport and sport school and community activities with mental
health outcomes.(40) Findings showed a positive impact on mental health outcomes
such as higher self-image, lower risk of emotional distress, better emotional regulation
and psychosocial outcomes.(40) This systematic review also reported that sport par-
ticipation showed greater benefits than extracurricular non-sport activities and that a
combination showed greatest benefits.(40)

For resistance training, sport non-specified, (school) club sport, and other sport one
systematic review reported results regarding mental health outcomes.(39-41) Meta-
analysis and qualitative findings of resistance training on mental health outcomes were
mixed.(39) Qualitative findings reported insufficient evidence for an impact on mental
health outcomes from other sport and a positive impact on mental health outcomes
from sport non-specified and (school) club sport. A small number of primary studies
were included.(40, 41)

DISCUSSION

This umbrella review provides a detailed overview and shows that there may be a small
positive impact on mental health in children and adolescents by participating in orga-
nized sport activities. Relatively much eligible research about organized sport activities
and relatively less about organized non-sport activities with mental health in children
and adolescents was found.

Organized activities and mental health in children/adolescents
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Figure 2. Associations of interest for this umbrella review.

The bold arrow indicates the impact of organized activities on child and adolescent mental health outcomes based on
literature that was used for this umbrella review. The other two arrows indicate possible hypothesized pathways based
on previous literature and were not studied in this umbrella review. Definitions of organized activities and mental health
are given in the methods.

The objective of our umbrella review was to provide an overview of the evidence of
the impact of organized sport and non-sport activities on child and adolescent mental
health from a public health perspective. Figure 2 shows the associations of interest for
our umbrella review. Outside of the scope of our umbrella review and thus not studied
are the association of participating in organized activities with physical activity and the
association of physical activity with child and adolescent mental health. For the associa-
tion of physical activity with child and adolescent mental health evidence of a positive
impact was provided in the umbrella review of Biddle and Asare.(20) None of the sys-
tematic reviews included in our umbrella review had an objective similar to our own ob-
jective; all addressed different research questions. Cairns et al., conducted a systematic
review to different modifiable risk and preventive factors associated with depression.
(38) Individual and team-based sport and extracurricular activities were included as
possible preventive factors and were discussed broadly.(38) Furthermore, Collins et
al., and Zuckerman et al., both focused on one type of organized sport activities (i.e.
resistance training and team-based sport).(39, 43) The other three systematic reviews
focused on several types of organized sport activities and included aspects relevant for
our objective such as distinguishing between different settings and patterns of involve-
ment.(40-42) None of the systematic reviews particularly aimed to study organized
non-sport activities but in two systematic reviews it was reported.(38, 40) Overall, the
systematic reviews reported a positive impact of organized sport activities on mental
health although some negative or null results were found. Most studied mental health
outcomes were (aspects of) mental health problems.



Six systematic reviews examined the impact of organized sport activities and there may
be a small positive impact on child and adolescent mental health. However, effect sizes
were negligible/small and heterogeneity between studies was high thus these findings
need to be interpreted with caution. According to the positive youth development
theory, children and adolescents can benefit from organized activities because they can
develop relationships and engage in activities increasing their confidence, competence,
character, caring and connectedness.(13, 15, 49-52) Many types of organized sport ac-
tivities are included in our umbrella review and findings regarding mental health were
generally in the same direction. Unfortunately, we cannot disentangle the impact of
participating in organized sport activities from physical activity. None of the reviews has
reported on this possible confounding or mediation, and most primary studies did not
adjust for physical activity. Moreover, we cannot exclude the possibility that good men-
tal health leads to participation in organized sport activities.(53) Further, self-selection
or drop-out could possibly also lead to a seemingly better mental health among children
and adolescents who participate in organized sport activities.

The positive impact of participating in organized sport activities was hypothesized to
be dependent on the breadth, intensity, and duration of participation by Bohnert et
al.(14) Findings from the systematic reviews were somewhat mixed. We found evidence
that children and adolescents who participated more frequently, who participated with
higher intensity or who participated with longer duration (e.g. started at an early age or
participated for a long period), had better mental health compared to their peers.(40-42)
However, the magnitude of the effect sizes were negligible.(40-42)

We found no systematic review reporting exclusively on the impact of organized non-
sport activities on mental health in children or adolescents. Only two systematic reviews
reported on both organized sport and non-sport activities in relation to mental health
among children and adolescents.(38, 40) We are uncertain whether this is a gap in the
literature due to scarcity of primary studies or that primary studies were not aggregated
into systematic reviews. We found some systematic reviews that reported on organized
non-sport activities that we excluded during the screening process. These reviews
reported on yoga and mental health in clinical populations and not general popula-
tions or did not fit in our definition of organized activities, for instance because yoga
was implemented as treatment.(54-57) Systematic reviews about group/choir singing
and recreational rhythm music making in adults reported a positive impact on mental
health outcomes.(58-60) A recent umbrella review on performing arts, partly in the form
of organized activities, in relation to many outcomes among adults also reported mixed
findings regarding mental health outcomes.(61) This corresponds with the systematic
reviews included in our umbrella review that yielded mixed findings on the impact of
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organized non-sport activities with mental health.(38, 40) The mixed findings could be
because of a large variety in different organized non-sport activities. More systematic
reviews and possibly more primary studies to examine the role of organized non-sport
activities in relation to mental health in children and adolescents are needed due to the
scarce available literature.

Most primary studies were performed in high-income countries. High-income countries
have a large availability and variety in organized activities. Availability, affordability,
transportation and cultural factors could affect participation.(19) Contextual factors
may influence the impact of organized activities on mental health in children and ado-
lescents. In low and middle-income countries (LMICS) this may be different. Findings
of this umbrella review may not be generalizable to LMICS. The included systematic
reviews did not report differences regarding age or socioeconomic status. That no dif-
ferences were reported does not imply that there are no differences. Caution is needed
when generalizing these findings.

All but one systematic review received a critically low quality score by the AMSTAR-2.
The AMSTAR-2 tool is stringent and rates systematic reviews as low quality in case of
one critical weakness and as critically low in case of two critical weaknesses.(35) Five
systematic reviews have not explicitly mentioned an a priori protocol or deviated from
their protocol and have not provided a detailed overview of excluded studies (with jus-
tification) at the stage of full text screening. Both critical weaknesses led to the critically
low quality scores on the AMSTAR-2. If an a priori protocol or deviations were not men-
tioned this does not automatically mean that the study is biased, only that we do not
know if it is. Providing an overview of excluded primary studies with justification shows
readers that bias due to unjustified exclusion is not likely, and may increase the quality
of systematic reviews. There is uncertainty regarding the bias of the systematic reviews
but the results are consistent thus we feel confident about the findings. Confirmation of
the reported results is needed. We emphasize the importance of adhering to the PRISMA
guidelines.(29)

There is limited guidance on how to assess quality of evidence of outcome data in um-
brella reviews.(62, 63) Some umbrella reviews used the GRADE-tool (Grading of Recom-
mendations, Assessment, Development, and Evaluation).(63) This tool was developed
for systematic reviews. For umbrella reviews the GRADE-tool could be applied by extract-
ing the GRADE-assessment of primary studies.(63) If GRADE-assessment was not applied
in the systematic reviews it is not possible to use the GRADE-tool in the umbrella-review.
(63) For our umbrella review we used a self-developed decision scheme to assess the
quality of evidence. We call for further development of guidance on how to assess the



quality of evidence when conducting an umbrella review. Our decision scheme in the
appendix might serve as a first contribution.

Study limitations and strengths

This umbrella review has several strengths. We included systematic reviews about a
variety of organized sport activities. We used a comprehensive search strategy and two
researchers independently performed the selection process, data extraction and qual-
ity assessment. We included 118 primary studies with a low degree of overlap in the
included systematic reviews. This indicates no unnecessary duplication of systematic
reviews.(34) Rather that the included systematic reviews complemented each other. We
carefully examined the quality of the included systematic reviews and were able to elicit
important issues of published systematic reviews. We used a wide definition of mental
health, as our objective was to aggregate all evidence about the impact of organized
activities on mental health outcomes. We used a wide age range to ensure we did not
miss any studies to children and adolescents. This umbrella review also has some limita-
tions. For this umbrella review only systematic reviews with and without meta-analysis
were considered eligible as these types of reviews provide the highest level of evidence.
Consequently, this led to the exclusion of possibly relevant systematic searches or
systematized qualitative, state-of-the art, narrative, mixed methods, overviews, rapid
and scoping reviews.(64) Findings of this umbrella review are dependent on the data
and that has been synthesized and reported by the included systematic reviews. Some
data were lacking in the included systematic reviews. It is unclear if this is due to data
lacking in primary studies. Moreover, we have not found systematic reviews that studied
a negative impact of organized activities on child or adolescent mental health. We have
not restricted our search to positive outcomes of mental health. That we did not find any
systematic review that studied the negative impact on mental health could be due to a
focus on positive mental health outcomes in previous studies and to little focus on pos-
sible negative mental health outcomes. In the included systematic reviews most studies
found a positive impact or null results whereas only a few reported a negative impact.
However, earlier studies have postulated that too much participating in organized
activities could lead to negative outcomes on mental health such as stress, particularly
among affluent children and adolescents.(65-67) This is also called the over-scheduling
hypothesis.(65-67) Possibly, there is bias in published research which could affect the
appropriateness and interpretation of our findings.

This umbrella review identified a small positive impact of organized sport activities on
mental health. Although making inferences based on the included systematic reviews is
difficult due to their low quality of reporting on possible bias and different mental health
outcomes, the findings are consistent over the systematic reviews included. Participat-
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ing in organized sport activities can be stimulated by local policy. Thus, even though
the magnitude of effect sizes is small, the impact may not be small if many children and
adolescents will participate in organized sport activities. Approximately 40% of children
and adolescents worldwide participate in sport.(68) Preventive policies at the local level
could contribute to better mental health by stimulating more children and adolescents
to participate in organized sport activities. At municipal level, this can be done by for
instance increasing the amount of local sport clubs and gyms. At school level, this can
be done by for instance offering additional extracurricular activities.(69) Policies could
focus on increasing participation in organized sport activities using for instance social
media campaigns or by collaborating with local sport organizations.(70)

Further research is needed to examine whether organized activities, particularly non-
sport, contribute to better mental health. Research into the impact of organized non-
sport activities on child and adolescent mental health is scarce and results are mixed.
Based on the positive youth development theory a positive impact on mental health
could be present.(13, 15, 49, 51, 52) Future research may shed light on this possible as-
sociation. More high-quality primary studies and more methodologically sound system-
atic reviews on organized non-sport activities may ensure this. Future research should
disentangle the impact of participating in organized sport activities from mere physical
activity. A focus on mental well-being is also warranted in future studies to determine if
organized activities have a possible impact on mental health.(2, 7-12)

Conclusions

We found that there may be a small positive impact on mental health in children and
adolescents participating in organized sport activities. This was not dependent on any
specific type of organized sport activity. The observed findings should be interpreted
cautiously in respect of the small effect sizes that were found, high heterogeneity of
primary studies and possible publication bias. We cannot draw any conclusions about
organized non-sport activities based on the small number of studies and the mixed
results. Further research is needed to unravel possible mechanisms, possible mediation
or confounding by physical activity and possible ways of implementing organized activi-
ties as positive preventive measure for child and adolescent mental health. This needs
to be elaborated on particularly for organized non-sport activities.



SUPPLEMENTAL MATERIAL

Appendix A. Full search strategy per database
Table Al. Search per database.

Database searched via Years of coverage Records
Embase Embase.com 1971 - Present 467
Medline ALL Ovid 1946 - Present 264
PsycINFO Ovid 1806 - Present 137
Web of Science Core Web of Knowledge 1975 - Present 267
Collection,

CINAHL EBSCO 1982 - Present 191
Total 1326,

.Science Citation Index Expanded (1975-present) ; Social Sciences Citation Index (1975-present) ; Arts & Humanities Cita-
tion Index (1975-present) ; Conference Proceedings Citation Index- Science (1990-present) ; Conference Proceedings Cita-
tion Index- Social Science & Humanities (1990-present) ; Emerging Sources Citation Index (2015-present). ,0ne additional
record was removed in the stage after deduplication, in total there were 776 duplicates. See also the flow- chart.

Database 1 - embase.com

(‘sport’/exp OR ‘recreation’/de OR dancing/de OR leisure/de OR ‘performing arts’/
de OR ‘recreational game’/de OR ‘singing’/exp OR (‘physical activity’/de AND (‘social
interaction’/de OR ‘social participation’/de)) OR (sport* OR basketball OR baseball OR
cycling OR football OR hockey OR icehockey OR fieldhockey OR jogging OR rugby OR
running OR soccer OR softball OR tennis OR squash OR volleyball OR yoga OR fencing
OR horse-riding OR horseback-riding OR wrestling OR judo OR karate OR jiu-jitsu OR
taekwondo OR kung-fu OR martial-art* OR badminton OR padel OR water-polo OR
waterpolo OR skating OR iceskating OR recreation* OR ((organi* OR participat* OR
out-of-school OR outside-of-school OR leisure* OR after-school) NEAR/6 activit*) OR
((music* OR drama OR art OR singing) NEAR/6 (participat* OR activ* OR lesson* OR
class))):ab,ti) AND (‘mental health’/exp OR ‘mental disease’/de OR ‘behavior disorder’/
de OR ‘abnormal behavior’/exp OR ‘disruptive behavior’/exp OR ‘psychosocial disorder’/
exp OR ‘attention deficit disorder’/exp OR ‘mood disorder’/exp OR ‘anxiety disorder’/de
OR ‘adjustment disorder’/de OR ‘emotional disorder’/de OR ‘externalizing behavior’/de
OR ‘internalizing behavior’/de OR ‘aggression’/de OR aggressiveness/de OR ‘anger’/exp
OR ‘emotion regulation’/de OR ‘anxiety’/de OR ‘antisocial behavior’/de OR (((mental* OR
psychosocial* OR psychologic*) NEAR/3 (health OR problem* OR well-being OR wellbe-
ing OR disorder* OR disease*)) OR depress* OR ((disrupti* OR problem* OR disorder* OR
disturb*) NEAR/3 (behav* OR emotion* OR mood OR adjustment*)) OR (mood NEAR/3
(change* OR swing*)) OR anxiety OR adhd OR (attention* NEAR/3 (deficit* OR disorder®))
OR hyperactiv® OR (peer* NEAR/3 (problem*)) OR ((emotional* OR social*) NEAR/3
function*) OR externali* OR internali* OR aggression* OR ((aggressive* OR antisocial*
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OR anti-social*) NEAR/3 behav*) OR anger OR (emotion* NEAR/3 regulation*)):ab,ti) AND
(juvenile/de OR child/exp OR adolescent/exp OR adolescence/exp OR ‘child behavior’/
de OR ‘child parent relation’/de OR pediatrics/exp OR childhood/exp OR ‘child welfare’/
de OR ‘child development’/de OR ‘child growth’/de OR ‘child health’/de OR ‘child health
care’/exp OR ‘child care’/exp OR ‘child psychiatry’/de OR ‘child psychology’/de OR (ado-
lescen* OR preadolescen* OR infan* OR newborn* OR (new NEXT/1 born*) OR baby OR
babies OR neonat* OR child* OR kid OR kids OR toddler* OR teen* OR boy* OR girl* OR
minors OR underag* OR (under NEXT/1 (age* OR aging OR ageing)) OR juvenil* OR youth*
OR kindergar* OR puber* OR pubescen* OR prepubescen* OR prepubert* OR pediatric*
OR paediatric* OR school* OR preschool* OR highschool* OR suckling*):ab,ti,kw) AND
(‘systematic review’/de OR ‘meta analysis’/de OR ((systematic* NEAR/3 review*) OR
meta-analy* OR metaanaly*):ab,ti)

Database 2 - Medline ALL Ovid

(exp Sports/ OR Recreation/ OR Dancing/ OR Leisure Activities/ OR Games, Recreational/
OR Singing/ OR (Exercise/ AND (Interpersonal Relations/ OR Social Participation/)) OR
(sport* OR basketball OR baseball OR cycling OR football OR hockey OR icehockey OR
fieldhockey OR jogging OR rugby OR running OR soccer OR softball OR tennis OR squash
OR volleyball OR yoga OR fencing OR horse-riding OR horseback-riding OR wrestling OR
judo OR karate OR jiu-jitsu OR taekwondo OR kung-fu OR martial-art* OR badminton OR
padel OR water-polo OR waterpolo OR skating OR iceskating OR recreation* OR ((organi*
OR participat* OR out-of-school OR outside-of-school OR leisure* OR after-school) ADJ6
activit®) OR ((music* OR drama OR art OR singing) ADJ6 (participat* OR activ* OR lesson*
OR class))).ab,ti.) AND (exp Mental Health/ OR Mental Disorders/ OR exp Social Behavior
Disorders/ OR Problem Behavior/ OR exp “Attention Deficit and Disruptive Behavior Dis-
orders”/ OR exp Mood Disorders/ OR exp Anxiety Disorders/ OR Adjustment Disorders/
OR Psychophysiologic Disorders/ OR Aggression/ OR Anger/ OR Emotional Regulation/
OR Anxiety/ OR Antisocial Personality Disorder/ OR (((mental* OR psychosocial* OR
psychologic*) ADJ3 (health OR problem* OR well-being OR wellbeing OR disorder*
OR disease*)) OR depress* OR ((disrupti* OR problem* OR disorder* OR disturb*) ADJ3
(behav* OR emotion* OR mood OR adjustment*)) OR (mood ADJ3 (change* OR swing*))
OR anxiety OR adhd OR (attention* ADJ3 (deficit* OR disorder*)) OR hyperactiv* OR
(peer* ADJ3 (problem*)) OR ((emotional* OR social*) ADJ3 function*) OR externali* OR
internali* OR aggression* OR ((aggressive* OR antisocial* OR anti-social*) ADJ3 behav?*)
OR anger OR (emotion* ADJ3 regulation®)).ab,ti.) AND (exp Child/ OR exp Infant/ OR exp
Adolescent/ OR exp Child Behavior/ OR exp Parent Child Relations/ OR exp Pediatrics/
OR exp Child Welfare/ OR Child Development/ OR exp Child Health Services/ OR exp
Child Care/ OR Child Rearing/ OR Child Psychiatry/ OR Child Psychology/ OR (adolescen*
OR preadolescen* OR infan* OR newborn* OR (new ADJ born*) OR baby OR babies OR



neonat® OR child* OR kid OR kids OR toddler* OR teen* OR boy* OR girl* OR minors
OR underag® OR (under ADJ (age* OR aging OR ageing)) OR juvenil* OR youth* OR
kindergar* OR puber* OR pubescen* OR prepubescen* OR prepubert* OR pediatric*
OR paediatric* OR school* OR preschool* OR highschool* OR suckling*).ab,ti,kw.) AND
(systematic review/ OR Meta-Analysis/ OR ((systematic* ADJ3 review*) OR meta-analy*
OR metaanaly*).ab,ti.)

Database 3- PsycINFO Ovid

(exp Sports/ OR Recreation/ OR Dance/ OR Leisure Time/ OR Games/ OR Singing/ OR
(Exercise/ AND (Interpersonal Relationships/ OR Interpersonal Interaction/ OR Social
Interaction/ OR Participation/)) OR (sport* OR basketball OR baseball OR cycling OR
football OR hockey OR icehockey OR fieldhockey OR jogging OR rugby OR running OR
soccer OR softball OR tennis OR squash OR volleyball OR yoga OR fencing OR horse-
riding OR horseback-riding OR wrestling OR judo OR karate OR jiu-jitsu OR taekwondo
OR kung-fu OR martial-art* OR badminton OR padel OR water-polo OR waterpolo OR
skating OR iceskating OR recreation* OR ((organi* OR participat* OR out-of-school OR
outside-of-school OR leisure* OR after-school) ADJ6 activit*) OR ((music* OR drama OR
art OR singing) ADJ6 (participat* OR activ* OR lesson* OR class))).ab,ti.) AND (exp Mental
Health/ OR Mental Disorders/ OR exp Disruptive Behavior Disorders/ OR Behavior Prob-
lems/ OR exp Affective Disorders/ OR exp Anxiety Disorders/ OR Adjustment Disorders/
OR Somatoform Disorders/ OR Aggressive Behavior/ OR Aggressiveness/ OR Anger/ OR
Emotional Regulation/ OR Anxiety/ OR Antisocial Personality Disorder/ OR (((mental* OR
psychosocial* OR psychologic*) ADJ3 (health OR problem* OR well-being OR wellbeing
OR disorder* OR disease*)) OR depress* OR ((disrupti* OR problem* OR disorder* OR dis-
turb*) ADJ3 (behav* OR emotion* OR mood OR adjustment*)) OR (mood ADJ3 (change*
OR swing*)) OR anxiety OR adhd OR (attention* ADJ3 (deficit* OR disorder*)) OR hyper-
activ* OR (peer* ADJ3 (problem*)) OR ((emotional* OR social*) ADJ3 function*) OR exter-
nali* OR internali* OR aggression* OR ((aggressive* OR antisocial* OR anti-social*) ADJ3
behav*) OR anger OR (emotion* ADJ3 regulation*)).ab,ti.) AND (exp Child Behavior/ OR
exp Parent Child Relations/ OR exp Pediatrics/ OR exp Child Welfare OR exp Child Care/
OR Child Psychiatry/ OR Child Psychology/ OR (adolescen* OR preadolescen* OR infan*
OR newborn* OR (new ADJ born*) OR baby OR babies OR neonat* OR child* OR kid OR
kids OR toddler* OR teen* OR boy* OR girl* OR minors OR underag* OR (under ADJ (age*
OR aging OR ageing)) OR juvenil* OR youth* OR kindergar* OR puber* OR pubescen* OR
prepubescen* OR prepubert* OR pediatric* OR paediatric* OR school* OR preschool* OR
highschool* OR suckling®).ab,ti. Or 100.ag. OR 200.ag.) AND (systematic review/ OR Meta
Analysis/ OR ((systematic* ADJ3 review*) OR meta-analy* OR metaanaly*).ab,ti.)
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Database 4 - Web of Science Core Collection

(TI=(sport* OR basketball OR baseball OR cycling OR football OR hockey OR icehockey OR
fieldhockey OR jogging OR rugby OR running OR soccer OR softball OR tennis OR squash
OR volleyball OR yoga OR fencing OR horse-riding OR horseback-riding OR wrestling OR
judo OR karate OR jiu-jitsu OR taekwondo OR kung-fu OR martial-art* OR badminton
OR padel OR water-polo OR waterpolo OR skating OR iceskating OR recreation* OR ((or-
gani* OR participat* OR out-of-school OR outside-of-school OR leisure* OR after-school)
NEAR/5 activit*) OR ((music* OR drama OR art OR singing) NEAR/5 (participat* OR activ*
OR lesson* OR class))) OR AB=(sport* OR basketball OR baseball OR cycling OR football
OR hockey OR icehockey OR fieldhockey OR jogging OR rugby OR running OR soccer
OR softball OR tennis OR squash OR volleyball OR yoga OR fencing OR horse-riding OR
horseback-riding OR wrestling OR judo OR karate OR jiu-jitsu OR taeskwondo OR kung-fu
OR martial-art* OR badminton OR padel OR water-polo OR waterpolo OR skating OR
iceskating OR recreation* OR ((organi* OR participat* OR out-of-school OR outside-of-
school OR leisure* OR after-school) NEAR/5 activit*) OR ((music* OR drama OR art OR
singing) NEAR/5 (participat* OR activ* OR lesson* OR class)))) AND TS=((((mental* OR
psychosocial* OR psychologic*) NEAR/2 (health OR problem* OR well-being OR wellbe-
ing OR disorder* OR disease*)) OR depress* OR ((disrupti* OR problem* OR disorder* OR
disturb*) NEAR/2 (behav* OR emotion* OR mood OR adjustment*)) OR (mood NEAR/2
(change* OR swing*)) OR anxiety OR adhd OR (attention* NEAR/2 (deficit* OR disorder*))
OR hyperactiv* OR (peer* NEAR/2 (problem*)) OR ((emotional* OR social*) NEAR/2
function*) OR externali* OR internali* OR aggression* OR ((aggressive* OR antisocial*
OR anti-social*) NEAR/2 behav*) OR anger OR (emotion* NEAR/2 regulation*))) AND
TS=((adolescen* OR preadolescen* OR infan* OR newborn* OR (new NEAR/1 born*) OR
baby OR babies OR neonat* OR child* OR kid OR kids OR toddler* OR teen* OR boy* OR
girl* OR minors OR underag* OR (under NEAR/1 (age* OR aging OR ageing)) OR juvenil*
OR youth* OR kindergar* OR puber* OR pubescen* OR prepubescen* OR prepubert* OR
pediatric* OR paediatric* OR school* OR preschool* OR highschool* OR suckling*)) AND
TI=(((systematic* NEAR/2 review*) OR meta-analy* OR metaanaly™))

Database 5- CINAHL EBSCOhost

(MH Sports+ OR MH Recreation OR MH Dancing OR MH Leisure Activities OR MH Games
OR MH Singing OR MH Sporting Events OR (MH Exercise AND (MH Interpersonal Relations
OR MH Social Participation)) OR Tl (sport* OR basketball OR baseball OR cycling OR foot-
ball OR hockey OR icehockey OR fieldhockey OR jogging OR rugby OR running OR soccer
OR softball OR tennis OR squash OR volleyball OR yoga OR fencing OR horse-riding OR
horseback-riding OR wrestling OR judo OR karate OR jiu-jitsu OR taekwondo OR kung-fu
OR martial-art* OR badminton OR padel OR water-polo OR waterpolo OR skating OR
iceskating OR recreation* OR ((organi* OR participat* OR out-of-school OR outside-of-



school OR leisure* OR after-school) N5 activit*) OR ((music* OR drama OR art OR singing)
N5 (participat® OR activ* OR lesson* OR class))) OR AB (sport* OR basketball OR baseball
OR cycling OR football OR hockey OR icehockey OR fieldhockey OR jogging OR rugby
OR running OR soccer OR softball OR tennis OR squash OR volleyball OR yoga OR fenc-
ing OR horse-riding OR horseback-riding OR wrestling OR judo OR karate OR jiu-jitsu
OR taekwondo OR kung-fu OR martial-art* OR badminton OR padel OR water-polo OR
waterpolo OR skating OR iceskating OR recreation* OR ((organi* OR participat* OR out-
of-school OR outside-of-school OR leisure* OR after-school) N5 activit*) OR ((music* OR
drama OR art OR singing) N5 (participat® OR activ* OR lesson* OR class)))) AND (MH Men-
tal Health+ OR MH Mental Disorders OR MH Social Behavior Disorders+ OR MH Disruptive
Behavior OR MH Attention Deficit Hyperactivity Disorder OR MH Affective Disorders+ OR
MH Anxiety Disorders+ OR Adjustment Disorders+ OR MH Psychophysiologic Disorders
OR MH Aggression OR MH Anger OR MH Emotional Regulation OR MH Anxiety OR MH
Antisocial Personality Disorder OR Tl (((mental* OR psychosocial* OR psychologic*) N2
(health OR problem* OR well-being OR wellbeing OR disorder* OR disease*)) OR depress*
OR ((disrupti* OR problem* OR disorder* OR disturb*) N2 (behav* OR emotion* OR mood
OR Nustment*)) OR (mood N2 (change* OR swing*)) OR anxiety OR adhd OR (attention*
N2 (deficit* OR disorder*)) OR hyperactiv* OR (peer* N2 (problem*)) OR ((emotional* OR
social*) N2 function®) OR externali* OR internali* OR aggression* OR ((aggressive* OR
antisocial* OR anti-social*) N2 behav*) OR anger OR (emotion* N2 regulation*)) OR AB
(((mental* OR psychosocial* OR psychologic*) N2 (health OR problem* OR well-being
OR wellbeing OR disorder* OR disease*)) OR depress* OR ((disrupti* OR problem* OR
disorder* OR disturb*) N2 (behav* OR emotion* OR mood OR Nustment*)) OR (mood N2
(change* OR swing*)) OR anxiety OR adhd OR (attention* N2 (deficit* OR disorder*)) OR
hyperactiv* OR (peer* N2 (problem*)) OR ((emotional* OR social*) N2 function*) OR ex-
ternali* ORinternali* OR aggression* OR ((aggressive* OR antisocial* OR anti-social*) N2
behav*) OR anger OR (emotion* N2 regulation*))) AND (MH Child+ OR MH Infant+ OR MH
Adolescent+ OR MH Child Behavior+ OR MH Parent Child Relations+ OR MH Pediatrics+
OR MH Child Welfare+ OR Child Development+ OR MH Child Health Services+ OR MH
Child Caret+ OR MH Child Rearing+ OR MH Child Psychiatry+ OR MH Child Psychology+ OR
Tl (adolescen* OR preadolescen* OR infan* OR newborn* OR (new N1 born*) OR baby OR
babies OR neonat* OR child* OR kid OR kids OR toddler* OR teen* OR boy* OR girl* OR
minors OR underag* OR (under N1 (age* OR aging OR ageing)) OR juvenil* OR youth* OR
kindergar* OR puber* OR pubescen* OR prepubescen* OR prepubert* OR pediatric* OR
paediatric* OR school* OR preschool* OR highschool* OR suckling®) OR AB (adolescen*
OR preadolescen® OR infan* OR newborn* OR (new N1 born*) OR baby OR babies OR
neonat® OR child* OR kid OR kids OR toddler* OR teen* OR boy* OR girl* OR minors OR
underag* OR (under N1 (age* OR aging OR ageing)) OR juvenil* OR youth* OR kindergar*
OR puber* OR pubescen* OR prepubescen* OR prepubert* OR pediatric* OR paediatric*
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OR school* OR preschool* OR highschool* OR suckling*)) AND (MH systematic review+
OR MH Meta-Analysis+ OR Tl ((systematic* N2 review*) OR meta-analy* OR metaanaly®)
OR AB ((systematic* N2 review*) OR meta-analy* OR metaanaly*))



Appendix B. Overlap of primary studies

Table B1. Overlap of primary studies included in the systematic reviews.
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Table B1. Overlap of primary studies included in the systematic reviews. (Continued)
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Appendix C. Formulas
FORMULA 1 - Odds ratio (OR) to Cohen’s d (71)

d R —=x [
T oOR

with Log being the natural logarithm of the odds ratio

FORMULA 2 - Hedge’s & to Cohen’s d (36)

d g

v 1,
jldf)

with J being the small-sample correction factor

Or if the sample sizes are large enough:

d® g

FORMULA 3 - Pearson’s r to Cohen’s d (36)
2-r

Vi—r2
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comes in meta-analysis. Psychol Methods. Dec 2003;8(4):448-67.
2. Fusar-Poli P, Radua J. Ten simple rules for conducting umbrella reviews. Evidence Based Mental
Health. 2018;21:ebmental-2018. doi:10.1136/ebmental-2018-300014

d R



Appendix D. Quality of evidence assessment

S}USDSD)0PR/UBIP]IYD U] Y3BaY |eJuSW pue SafIAIRe paziuesio

129

*s3sAjeuR-B}OW B} WOJH S)NSI PIZISBYIUAS OM Jey} pUB S3SA|RUR-B}3W PAPN|OUI JUBUIWISIDP SIY} O} SM3IASI D1JRWSISAS DU} WO} SYNS3I 3U3 Jey} Sajedipul
aAneyuen? ‘synsas aaneyenb Ajuo pazisayjuAs am ey pue saskjeue-ejaw ou PaPN|IUI JUBUILLISIAP SIU} 0} SMAIASI D1JRWSISAS U} WOy SYNSBI BY) Jey) Sa)edIpul dAIe}|eND®
*M3IAJ B]]2JQWIN JNO 10} JUSUSSISSE 9DUBPIAD JO A}ljenb e uoj awayds uoisioap padojansp-j1es *Ts aanSi4

1oEdLUI UB JO UONEDIPUI OU SI 818y} Je Hodey
s)nsanjuesiubis-uousynsal |Inu AUQ-
:sBuipuy ou jo ased y|

sBuipuly paxiw ale sisy} ey podsy

SuonISIIp JUSIBYI -

sBuipuy Jueoyubis pue synsai juesyiubis-uouy|Ny-
:sBuipuy paxjw jo ased uj




Chapter 4

130

Table D1. Self-developed decision scheme and scoring for a quality assessment for our umbrella review

Items that determine the quality of the systematic review points

Results from meta-analysis
No -1

Number of primary papers

<3 primary papers report on this factor -1
4-8 primary papers report on this factor +1
=8 primary papers report on this factor +2

Significance and direction of results

For qualitative results': Stop:

All systematic reviews report null results only for this factor report no
indication

For quantitative results’: of an

All systematic reviews report non-significant effect sizes for this factor influence

For qualitative results,: Stop:

Systematic reviews report mixed results for this factor report
mixed

For quantitative results,: findings

=1 systematic review reports a non-significant effect =1 systematic review reports a significant
effect size for this factor OR systematic reviews report significant effect sizes in different
directions

For qualitative results,: +1
All systematic reviews report results in the same direction for this factor

For quantitative results:

All systematic reviews report significant effect sizes in same direction for this factor

Magnitude of effects (NA for qualitative results)

All systematic reviews report no or negligible magnitude of effect for this factor -1

> systematic review reports a small, medium or large magnitude of effect (i.e. not all reportnoor  +1
negligible magnitude of effect) for this factor

Imprecision (NA for qualitative results)
<1 systematic reviews report high heterogeneity for this factor -1

All systematic reviews report small to moderate heterogeneity for this factor +1

NA=not applicable. ,Qualitative results indicate that the results from the systematic reviews to this determinant included
no meta-analyses and that we synthesized only qualitative results. ,Quantitative results indicate that the results from the
systematic reviews to this determinant included meta-analyses and that we synthesized results from the meta-analyses.
For systematic reviews the maximum number of points is +3 and minimum number of points is -2. For systematic reviews
with meta-analysis the maximum number of points is +5 and the minimum points is -3. Cut-off criteria for quality of evi-
dence decision: 1) -3 points to 0 points indicates insufficient evidence of an impact; 2) +1 points to +3 points indicates that
there is evidence of an impact; 3) +4 points to +5 points indicates that there is a high certainty of an impact. In case, of null
/non-significant results and significant findings or findings in different directions report that there are mixed findings. In
case of only null results/non-significant results report that there is no indication of an impact.
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ABSTRACT

Previous studies conducted mainly among adolescents have found associations of
participation in organized sport activities with a lower risk of mental health problems
(MHP). Less research has been performed to primary school-aged children and to
organized non-sport activities. Therefore the objective is to examine whether participa-
tion in organized sport-and non-sport activities is associated with risk of MHP in 4- to
12-year-olds. Data were used on 4,957 children from a cross-sectional population-based
survey conducted between May-July 2018 in Rotterdam, the Netherlands. Associations
of organized sport and non-sport activities and number of organized activities with risk
of MHP were explored using logistic regression models adjusting for physical activity. Of
all children, 57.5% participated in organized sport and 21.9% in organized non-sport ac-
tivities. Children participating in organized sport activities have a lower risk of MHP (OR
0.65, 95%Cl: 0.52, 0.80). Children participating in organized non-sport activities have a
lower risk of MHP (OR 0.68, 95%Cl: 0.52, 0.89). Children participating in 1 category (OR
0.61, 95%Cl: 0.49, 0.76) and children participating in 2-5 categories of organized activi-
ties have lower total a lower risk of MHP (OR 0.48, 95%Cl: 0.32, 0.71).

Conclusions

Children participating in organized sport and non-sport activities have a lower risk of
MHP. Participating in more categories of organized activities seems better for children’s
mental health.



INTRODUCTION

Around 10-20% of children and adolescents experiences mental health problems (MHP).
(1) First onset usually occurs during childhood or adolescence.(2) Early intervention can
reduce or prevent mental health problems in later life.(1) Hence, gaining more insight in
possible modifiable factors contributing to good mental health in childhood is impor-
tant.

Participating in organized activities may contribute to good mental health in childhood.
(3) Organized activities, depending on the breadth, intensity, duration, and engage-
ment, could influence academic, social, psychological and behavioural outcomes of
youth.(4) It may also lead to better emotion regulation and positive connections with
peers, adults and the larger community.(5) Organized activities are characterized by
having a certain structure, schedule, clearly defined goals and rules and are focused
on skill-building.(4, 6) Examples of categories are sport, arts and community programs.
The positive youth development theory (PYD), grounded in the socio-ecological theory,
postulates that such activities could increase competence, confidence, connection,
character and caring and consequently, positively contribute to mental health.(7-12)

Studies reported associations of participation in team and other types of organized
sport activities with better youth mental health.(13, 14) Organized non-sport activities
could also contribute to good child mental health.(3, 4, 6) Positive contributions to child
mental health have been found but most earlier studies focused on adolescents.(15-
17) Research to associations of participating in organized sport or non-sport activities
with mental health in primary school-aged children is limited. Prevention in this par-
ticular age group possibly contributes to reducing the risk of MHP among adolescents.
Therefore we aim to examine associations of participating in organized sport activities,
organized non-sport activities and number of organized activities with risk of MHP in a
population-based sample of 4- to 12-year-olds. We hypothesized that children partici-
pating in either organized sport or non-sport activities have a lower risk of MHP than
children not participating in organized sport or non-sport activities.

METHODS

Study design

This cross-sectional study is performed using anonymous data from a Dutch Public
Health survey carried out in 2018 by the municipal public health service in Rotterdam
the Netherlands. This survey was conducted in the context of performing statutory tasks
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(Public Health Act Netherlands). Observational research with anonymous data does not
fall within the ambit of the Dutch Act on research involving human subjects and requires
no approval of an ethics review board. The Dutch Code of Conduct for Medical Research
allows using anonymous survey data for research purposes without an explicit informed
consent.(18)

Study population

The Dutch Public Health survey is meant to monitor the health of the inhabitants of
Rotterdam in the context of performing statutory tasks. At the time the survey was ad-
ministered Rotterdam included 61,020 inhabitants aged 4-12. Of these children 42.5%
was Dutch, 11.2% had a Western migrant background and 46.4% had a non-Western
migrant background. Random probability sampling from the municipal population
register stratified by neighbourhood was performed to create a sample of parents/
caregivers of 0- to 12-year-olds. Children living in healthcare institutions were excluded.
Parents/caregivers received invitations for one child only. Hardcopy invitation letters
included information about privacy, content, aim, anonymity and login details for the
online questionnaire. A toll-free telephone number was provided for additional ques-
tions. Hardcopy questionnaires were enclosed with the first reminder and could be
requested in Dutch, English or Turkish. The main caregiver filled out the questionnaire.
Non-responders were contacted by telephone and were offered extra help in completing
the questionnaire. Parents/caregivers were free to refuse participation by not filling out
the questionnaire.

In total 7,702 parents/caregivers of 0- to 12-year-olds responded. The response rate
was 34% and did not differ upon age or gender. For our study we used data about 4- to
12-year-olds (n=5,010). We excluded children with missing information about organized
activities (n=28) or MHP (n=25) resulting in a final sample of 4,957 children.

Measurements

Explanatory variables

Organized activities participation was measured by the question: ‘Which associations or
organizations is your child a member of?’ Parents could choose between categories of
organized activities. Multiple answers were possible:

1) Sport associations;

2) Singing, music or theater associations;

3) Scouting;

4) Craft club;

5) Different kind of organization;



6) None.

We computed three variables out of these items: organized sport activities, organized
non-sport activities and number of categories of organized activities. Organized sport
activities was based on item 1 and was categorized as: ‘Organized sport activities par-
ticipation’ and ‘No organized sport activities participation’ using the latter as reference
group. Organized non-sport activities was based on items 2, 3, 4 and 5 and categorized
as: ‘Organized non-sport activities participation’ and ‘No organized non-sport activities
participation’ using the latter as reference group. Number of categories of organized
activities was based on all six items and categorized as: ‘2-5 categories of organized
activities; ‘1 category of organized activities’ and ‘no organized activities’, using the latter
as reference group. This variable indicates the breadth of organized activities. We chose
for this categorization to ascertain sufficient children in each category.

Study outcome

We computed the risk of MHP using the parent-reported Strengths and Difficulties ques-
tionnaire (SDQ) which was embedded in the public health survey. The SDQ is a validated
qguestionnaire to measure risk of MHP and consists of five domains: emotional prob-
lems, conduct problems, hyperactivity, peer problems and prosocial behavior.(19, 20)
The total difficulties score is was calculated by adding the scores of all domains except
for prosocial behavior (range=0-40). We dichotomized the total difficulties score using
age-dependent cut-off scores to either ‘High risk of MHP or a ‘Normal score’ with the
latter as reference group. For 4- to 7-year-olds a total difficulties score of 215 indicates
risk of MHP and for 7- to 12-year-olds a cut-off is 214 indicates risk of MHP.(19, 20)

Covariates

Gender, age, family status, parental education, migrant status, perceived financial dif-
ficulties, current stressful life events and adequate physical activity were selected based
on theory and previous research and were derived from the survey.(3, 4, 6, 15) Age was
measured continuously in years and categorized as ’4-6 years’ ‘7-9 years’ and ’10-12
years’. Gender was measured as ‘Girl’or ‘Boy’. Family status was measured as‘ Two-parent
family’ or ‘Single-parent or other type of family’. Parental educational level was defined
as highest parental educational level obtained and categorized as ‘lower education’ (no
education, primary school, or =4 years general secondary school), ’intermediate educa-
tion’ (>4 years general secondary school or intermediate vocational training) and ‘higher
education’ (higher vocational training, university degree, or higher).(21) Parent-reported
migrant status of the child was measured as ‘Non-Western’ or ‘Non-Dutch Western and
Dutch’. ANon-Western migrant status was assigned when the child itself or either one or
both of the parents were born in a non-Western country. A Non-Dutch Western migrant
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status was assigned when the child itself or either one or both of the parents were born
in a Western-country different from the Netherlands.(22) Perceived financial difficulties
was measured by the question: “Did you experience any difficulties in making ends meet
in the past twelve months with your household income?” Perceived financial difficulties
had four answer categories and was dichotomized as ‘No financial difficulties’(‘No’ and
‘No but | have to think about my expenses’) and ‘Financial difficulties’ (‘Yes a little’ and
‘Yes’). Current stressful life events was measured by eighteen stressful life events (e.g.
‘Divorce of parents’) and categorized as either ‘Yes’ or ‘No! Adequate physical activity
was measured by eight questions about five physical activity domains by commuting to
school, by outdoor-play, by physical education or swimming lessons at school and by
sport club membership. These questions were used to compute a dichotomous measure
based on whether a child adhered to the Dutch norm of adequate physical activity (for
4-to 12-year-olds =60 minutes each day) as ‘Yes’ or ‘No’(23)

Statistical analyses

Descriptive statistics were calculated and Chi-square and Mann-Whitney U tests were
performed to test for differences between organized activities participation.

Multiple imputation (m=10) with the fully conditional specification method was used for
missing values of covariates (total 0.7% ranging from 0.2%-3.9%) using data on explana-
tory variables, outcome variables and covariates as predictors. Sensitivity analyses us-
ing a complete-case dataset were conducted for comparison.

Multivariable logistic regression analyses were performed to examine associations
of participating in organized sport and non-sport activities with the risk of MHP. We
computed three models separate for organized sport activities and for organized non-
sport activities and consecutively a fourth model which is a one combined model for
both explanatory variables. Model 1 was a crude model. Model 2 was adjusted for age,
gender, parental education, family status, perceived financial difficulties and migrant
status of the child. Model 3 was additionally adjusted for current stressful life events and
adequate physical activity. Model 4 is model 3 and additionally mutually adjusted for
organized sport non-sport activities to examine independent associations (combined
model).

Multivariable logistic regression analyses using the number of categories of organized
activities with risk of MHP were also performed. Three models similar to model 1, 2 and
3 for organized sport and non-sport activities were computed.



To examine whether the impact differed upon groups with different characteristics
interactions between age, gender, family status, migrant status, perceived financial
difficulties and organized sport, non-sport and number of categories of organized activi-
ties were tested by adding the product terms of the explanatory variables with each of
the potential effect modifiers separately to the full model (model 4 for organized sport
and non-sport activities and model 3 for number of categories of organized activities)(4,
12, 15). Interactions between participating in organized sport and non-sport activities
were tested likewise(4, 12). Interactions were considered present at a significance level
of p<0.05 and none were found (Supplemental table 1).

Sensitivity analyses using a complete-case dataset were conducted for comparison.
Missing-value analysis was performed using descriptive characteristics and Chi-square
or Mann-Whitney U tests for differences between children without and with missing
values.

Two-tailed analyses were performed using IBM SPSS statistics version 25 (SPSS Inc.,
Armonk, NY, USA) and p-values <0.05 were considered statistically significant.

RESULTS

Table 1 shows the population characteristics. Of all children, 36% was 4-6 years, 38.4%
was 7-9 years and 25.6% was 10<12 years. The sample consisted of 48.4% girls. Of all chil-
dren, 57.5% participated in organized sport activities, 21.9% participated in organized
non-sport activities and 32.2% in none. In our sample, 55.3% participated in 1 category
of organized activities, 12.5% participated in 2-5 categories of organized activities. Gen-
erally, more boys participated in organized sport activities and more girls participated
in organized non-sport activities. Children with lower educated parents, with parents
perceiving financial difficulties, and with a non-western migrant status participated less
in organized sport activities.

Table 2 presents associations of organized sport and organized non-sport activities
with risk of MHP. After adjustment for confounders, children participating in organized
sport activities have a lower risk (OR 0.65, 95%Cl: 0.52, 0.80) of MHP than children not
participating in organized sport activities (model 4). Children participating in organized
non-sport activities have a lower risk (OR 0.68, 95%Cl: 0.52, 0.89) of MHP than children
not participating in organized non-sport activities (model 4).
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Table 1. Characteristics of the study sample.

Number of categories of organized activities

In2-5 618 (12.5%)
categories

of organized

activities

In 1 category 2,742 (55.3%)
of organized
activities

No organized 1,597 (32.2%)
activities

Age
10-12years 1,269 (25.6%)
7-9 years 1,903 (38.4%)

4-6 years 1,785 (36.0%)

Gender
Boy 2,556 (51.6%)
Girl 2,401 (48.4%)

Parental education,

Higher 2,447 (51.4%)
Intermediate 1,536 (32.2%)
Lower 782 (16.4%)
Financial difficulties,

No 4,156 (84.7%)
Yes 750 (15.3%)

Migrant status,

Dutch 2,267 (46.0%)
Western 646 (13.1%)
migrant

Non-Western 2,018 (40.9%)
migrant

Family status,
Two-parent 3,689 (75.0%)

Other 1,232 (25.0%)

41 (1.9%)

468 (22.2%)

1,597 (75.8%)

436 (20.7%)
656 (31.1%)

1,014 (48.1%)

992 (47.1%)

1,114 (52.9%)

788 (39.4%)
748 (37.4%)

465 (23.2%)

1,660 (79.9%)
418 (20.1%)

709 (33.9%)
297 (14.2%)

1,083 (14.4%)

71.7% (1,494)

590 (28.3%)

577 (20.2%)

2,274 (79.8%)

0 (0%)

833 (29.2%)
1,247 (43.7%)

771 (27.0%)

1,564 (54.9%)

1,287 (45.1%)

1,659 (60.0%)
877 (28.5%)
317 (11.5%)

2,496 (88.3%)
332 (11.7%)

1,558 (54.8%)

349 (12.3%)

935 (32.9%)

2,195 (77.4%)

642 (22.6%)

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0 (0%)

22,74 (58.7%)

1,597 (41.3%)

949 (24.5%)
1,423 (36.8%)
1,499 (38.7%)

2,141 (55.3%)

1,730 (44.7%)

1,797 (48.4%)
1,257 (33.8%)
662 (17.8%)

3,241 (84.5%)
594 (15.5%)

1,727 (44.8%)

475 (12.3%)

1,650 (42.8%)

2,882 (74.9%)

965 (25.1%)

618 (56.9%)

468 (43.1%)

0 (0%)

320 (29.5%)
480 (44.2%)
286 (26.3%)

415 (38.2%)

671 (61.8%)

650 (62.0%)
279 (26.6%)
120 (11.4%)

915 (85.4%)
156 (14.6%)

540 (50.0%)

171 (15.8%)

368 (34.1%)

807 (75.1%)

267 (24.9%)

<0.001

<0.001

<0.001

<0.001

0.46

<0.001

0.88



Table 1. Characteristics of the study sample. (Continued)

Current stressful life events, <0.001 0.27
No 3,727 (75.4%) 1,527 (72.7%) 2,200 (77.3%) 2,924 (75.7%) 803 (74.1%)

Yes 1,219 (24.6%) 573 (27.3%) 646 (22.7%) 938 (24.3%) 281 (25.9%)
Physical activity; <0.001 0.55
Adequate 3,902 (79.0%) 1,429 (68.2%) 2,473 (87.0%) 3,040 (78.8%) 862 (79.7%)

Not adequate 1,036 (21.0%) 667 (31.8%) 369 (13.0%) 816 (21.2%) 220 (20.3%)

Risk of mental health problems <0.001 0.002
No 4,487 (90.5%) 1,853 (88.0%) 2,634 (92.4%) 3,477 (89.8%) 1,010 (93.0%)

Yes 470 (9.5%) 253 (12.0%) 217 (7.6%) 394 (10.2%) 76 (7.0%)

2192 missing (3.9%); ,51 missing (1.0%); 26 missing (0.5%); 436 missing (0.7%); .11 missing (0.2%); (19 missing (0.4%).
Chi-square tests were used to test for differences in categorical variables. Percentages are represented by column percent-
ages. Valid percentages are reported. Bold indicates significance (p-value <0.05). For this study we used data from a survey
conducted between May-July in Rotterdam, the Netherlands from 4,957 children aged 4- to 12-years old.

Table 2. Associations of organized activities with risk of mental health problems in 4,957 children.

Organized sport activities

Yes 0.60 (0.45, 0.73) 0.60 (0.48, 0.73) 0.67 (0.54, 0.83) 0.65 (0.52, 0.80)
No ref ref Ref ref
Nagelkerke R-Square 0.012 0.084 0.109 0.106

Organized non-sport activities

Yes 0.66 (0.51, 0.86) 0.74 (0.57, 0.97) 0.73 (0.56, 0.95) 0.68 (0.52, 0.89)
No ref ref ref
Nagelkerke R-Square 0.005 0.077 0.106 0.113

Bold indicates significance (p-value <0.05). Model 1 is a crude unadjusted model. Model 2 is adjusted for sociodemograph-
ic variables (i.e. age (ref=10-12 years), gender (ref=boy), parental education (ref=higher), perceived financial difficulties
(ref=no), family status (ref=two-parent), migrant status (ref=Dutch). Model 3 is model 2 and additionally adjusted for ad-
equate physical activity (ref=yes), stressful life events (ref=no). Model 4 is model 3 and additionally (mutually) adjusted for
organized sport or non-sport activities (i.e. independent association). Nagelkerke R-Square is reported based on imputa-
tion 10. For this study we used data from a survey conducted between May-July in Rotterdam, the Netherlands from 4,957
children aged 4-to 12-years old.
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Table 3. Associations of categories of organized activities with risk of mental health problems in 4,957
children.

Model 1 Model 2 Model 3

OR (95% CI) OR (95% CI) OR (95% CI)
Number of categories of organized
activities
In 2-5 categories of organized activities 0.40 (0.28, 0.58) 0.44 (0.30, 0.66) 0.48 (0.32,0.71)
In 1 category of organized activities 0.58 (0.47,0.70) 0.55 (0.44, 0.68) 0.61 (0.49, 0.76)
No organized activities ref ref ref
Nagelkerke R-Square 0.008 0.089 0.114

Bold indicates significance (p-value <0.05). Model 1 is a crude unadjusted model. Model 2 is adjusted for sociodemograph-
ic variables (i.e. age (ref=10-12 years), gender (ref=boy), parental education (ref=higher), perceived financial difficulties
(ref=no), family status (ref=two-parent), migrant status (ref=Dutch). Model 3 is model 2 and additionally adjusted for ad-
equate physical activity (ref=yes), stressful life events (ref=no). Nagelkerke R-Square is reported based on imputation 10.
For this study we used data from a survey conducted between May-July in Rotterdam, the Netherlands from 4,957 children
aged 4-to 12-years old.

Table 3 presents associations of number of categories of organized activities with risk of
MHP. Children participating in 1 (OR 0.61, 95%Cl: 0.49, 0.76) or participating in 2-5 (OR
0.48, 95%Cl: 0.32, 0.71) categories of organized activities have a lower risk of MHP than
children not participating in organized activities (model 3).

Complete-case analyses yielded similar estimates (Supplemental tables 2-3). Participat-
ing in organized non-sport activities was non-significant in model 2 and model 3.

Comparisons between children with complete data (n=4,701) and with missing values
(n=256) on included variables indicated differences for, family status, parental educa-
tion, perceived financial difficulties, migrant status, risk of MHP, age, organized sport
activities and number of categories of organized activities (Supplemental table 4).

DISCUSSION

We demonstrated that 4- to 12-year-olds participating in organized sport or non-sport
activities have a lower risk of MHP than children not participating in any organized
activities. Children participating in 1 category of organized activities have a lower risk
of MHP than children not participating. For children participating in 2-5 categories of
organized activities the risk of MHP was even lower.



In our sample, 32.2% was not participating in any organized activity. Of all children
57.7% participates in organized sport activities and 21.9% in organized non-sport activi-
ties. This is consistent with a study among Canadian 6 to 12-year-olds in which 39% was
not participating in organized activities.(17) The HBSC studies among nine nationally
representative samples of 11-, 13- and 15-year-olds showed that 17.8% of the children
was not participating in organized activities.(24) These children were somewhat older.
(24)

We found associations of participating in organized sport activities with lower risk of
MHP. Previous studies into organized sport activities already have reported associations
with improved mental health in children, but most did not adjust for physical activity.
(15, 25, 26) A consequence is that it is impossible to differentiate between benefits due
to participating in organized sport activities or due to physical activity. We adjusted for
physical activity and still found associations of organized sport activities with a lower
risk of MHP. Another study among children also reported lower total difficulties scores
and less internalising problems after adjustment for physical activity.(13) This supports
our finding that participating in organized sport activities might contribute to good
mental health besides by increasing physical activity. We did not study the type and
characteristics of organized sport activities such as differences in competitiveness. Type
and characteristics of organized sport activities might contribute differently or addition-
ally to MHP in children.

We demonstrated similar associations of participating in organized non-sport activities
with lower risk of MHP. This indicates that children can also benefit from participating
in organized non-sport activities such as singing, music, theater, scouting or crafts.
Most studies into organized activities in relation to mental health have focused on sport
rather than other categories of organized activities. Also, previous research observed
that organized non-sport activities might be beneficial for children’s mental health but
is inconclusive.(17, 24, 27) Among 27,121 Canadian 6- to 12-year-olds no differences in
mental health were found between children who did or did not participate in educational
programs, arts/music and individual sport.(17) A possible explanation may be that they
included children participating in educational programs to meet parental expectations
leading to lower levels of mental health.(17) Data from the HBSC studies also observed
that both organized sport and non-sport activities contribute to better mental health.
(24) We could not study distinct categories of organized non-sport activities due to low
participation in some categories of organized non-sport activities.

In our sample, children participating in 2-5 categories of organized activities had the
lowest risk of MHP. Previously, concerns were raised that more organized activities do
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not contribute to better mental health butin fact could increase risk of MHP.(28) A higher
number of categories of organized activities was hypothesized as too time-consuming,
an indication of parental pressure, costing to much free time and being too competi-
tive and thus leads to poor developmental outcomes. This is also known as the over-
scheduling hypothesis.(28) In our study, most of the children participating in at least
2 categories of organized activities participated in 2 categories (11.1%) thus we could
not study this. Other studies have reported positive contributions of participating in
a higher number of categories or participating in more organized activities to mental
health.(28, 29) This could be because it leads to more developmental opportunities in
different contexts.(28, 29)

A possible explanation for the observed associations in our study is that the specific
characteristics of organized activities (structure, scheduled meetings, clearly defined
goals and rules, skill-building) affect the development process of children.(6) Children
can build supportive relationships, feel included and learn positive social norms when
participating in organized activities with other children. We did not measure whether
organized activities where individual or group-based. The PYD theory mentions several
features than can enhance positive development including the characteristics of orga-
nized activities.(30) The PYD theory suggests that the more of these features are present,
the greater the contribution is to positive development and thus the greater the positive
contribution to mental health.(7-11, 30)

Strengths of this study are the population-based setting, large sample size and validated
questionnaire for assessment of risk of MHP. We adjusted for physical activity, showing
that the associations of participating in organized sport activities with mental health
possibly also originate from another pathway than through physical activity itself. This
study also has some limitations. Due to the cross-sectional design no causation or
temporal direction can be established. We adjusted for several covariates but residual
confounding might be present because of incompletely or unmeasured confounders
such as socioeconomic status indicators. Fewer disadvantaged children participated in
organized activities and we could only adjust for parental education, perceived financial
difficulties and migrant status. The survey data were not nationally representative pos-
sibly reducing the generalizability. The response rate was 34% which makes the study
prone to selection bias, but low response rates do not automatically introduce bias in
estimates or limit generalizability.(31) Moreover, surveys in the same Dutch city have
similar response rates.(32) We have no information about the frequency, intensity or
duration or if organized activities were individual or group-based.



Public health implications

Preventive policies could contribute to good mental health by stimulating more children
to participate in organized activities. Municipalities can increase the availability and
amount of local clubs and associations and schools could offer additional extracurricu-
lar organized activities.(33) In addition, they could reduce financial barriers for partici-
pation by children of low income families through the supply of grants for free access.

Future research

Future research, preferably longitudinal, should focus on studying the type, frequency,
intensity, duration, setting (individual or group-based) and changes in participation of
organized activities with mental health in children to provide more insight in possible
pathways.

Conclusions

Children participating in organized sport or non-sport activities have a lower risk of MHP
compared to children not participating in organized activities. Children participating in
more than one category or organized activities seem to have the lowest risk of MHP.
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SUPPLEMENTAL MATERIAL

Table S1. Tests for interaction effects.

p-value logistic regression

Organized sport and non-sport activities

Organized sport activities*organized non-sport activities
Organized sport activities

Organized sport activities *gender

Organized sport activities * age

Organized sport activities* family status

Organized sport activities * perceived financial difficulties
Organized sport activities * migrant status

Organized non-sport activities

Organized non-sport activities* gender

Organized non-sport activities * age

Organized non-sport activities * family status

Organized non-sports activities * perceived financial difficulties
Organized non-sport activities* migrant status

Number of categories of organized activities

Number of categories of organized activities *gender
Number of categories of organized activities * age

Number of categories of organized activities* family status

Number of categories of organized activities * perceived financial

difficulties

Number of categories of organized activities * migrant status

0.17

0.34
0.37
0.62
0.88

0.44

0.79
0.91
0.25
0.17

0.37

0.45
0.29
0.71

0.34

0.35

Tests for interaction were performed in model 4 (adjusted for age (ref=10-12 years), gender (ref=boy), parental education
(ref=higher), perceived financial difficulties (ref=no), family status (ref=two-parent), migrant status (ref=Western) adequate
physical activity (ref=yes), and stressful life events (ref=no) and additionally (mutually) adjusted for organized sport or
non-sport activities (i.e. independent association)) for organized sport and organized non-sport activities and in model
3 (adjusted for age (ref=10-12 years), gender (ref=boy), parental education (ref=higher), perceived financial difficulties
(ref=no), family status (ref=two-parent), migrant status (ref=Western) adequate physical activity (ref=yes), and stressful
life events (ref=no)) for number of categories of organized activities. For this study we used data from a survey conducted

between May-July in Rotterdam, the Netherlands from 4,957 children aged 4-12-years old.



Table S2. Complete-case associations of organized activities with risk of mental health problems in 4,701
children.

Organized sport

activities

Yes 0.62(0.51,0.76)  0.61(0.49,0.75) 0.69 (0.55,0.87) 0.67 (0.54, 0.84)
No ref ref ref ref

Nagelkerke R-Square 0.010 0.076 0.103 0.105

Organized non-sport

activities

Yes 0.72(0.55,0.93)  0.80 (0.61,1.05) 0.77 (0.59, 1.02) 0.74 (0.56, 0.97)
No ref ref ref Ref

Nagelkerke R-Square 0.003 0.068 0.100 0.105

Complete-case dataset consists of n=4,701 children. Bold indicates significance (p-value <0.05). Model 1 is a crude unad-
justed model. Model 2 is adjusted for sociodemographic variables (i.e. age (ref=10-12 years), gender (ref=boy), parental ed-
ucation (ref=higher), perceived financial difficulties (ref=no), family status (ref=two-parent), migrant status (ref=Western).
Model 3 is model 2 and additionally adjusted for adequate physical activity (ref=yes), and stressful life events (ref=no).
Model 4 is model 3 and additionally (mutually) adjusted for organized sport or non-sport activities (i.e. independent as-
sociation). For this study we used data from a survey conducted between May-July in Rotterdam, the Netherlands from
4,957 children aged 4-12-years old.

Table S3. Complete-case associations of categories of organized activities with risk of mental health prob-
lems in 4,701 children.

Number of categories of organized activities

In 2-5 categories of organized activities 0.44 (0.31,0.65) 0.48(0.32,0.71) 0.52 (0.35,0.81)
In 1 category of organized activities 0.61(0.49,0.75) 0.57 (0.45,0.71) 0.64 (0.51,0.81)
No organized activities ref ref ref

Nagelkerke R-Square 0.014 0.079 0.106

Complete-case dataset consists of n=4,701 children. Bold indicates significance (p-value <0.05). Model 1 is a crude unad-
justed model. Model 2 is adjusted for sociodemographic variables (i.e. age (ref=10-12 years), gender (ref=boy), parental ed-
ucation (ref=higher), perceived financial difficulties (ref=no), family status (ref=two-parent), migrant status (ref=Western).
Model 3 is model 2 and additionally adjusted for adequate physical activity (ref=yes), and stressful life events (ref=no). For
this study we used data from a survey conducted between May-July in Rotterdam, the Netherlands from 4,957 children
aged 4-12-years old.
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Table S4. Comparison between children with complete and missing data.

Gender

Family status

Parental education

Migrant status

Perceived financial
difficulties

Adequate physical activity

Current stressful life
events

Risk of mental health
problems

Age

Organized sport activities

Organized non-sport
activities

Boy
Girl
Two-parent

Single-parent
or other

Higher
Intermediate
Lower

Dutch

Western
migrant

Non-Western
migrant

No

Yes
Yes
No

No

Yes

No

Yes

10-12 years
7-9years
4-6 years
Yes

No

Yes

No

94.7% (2,421)
95.0% (2,280)
96.8% (3,570)

91.8% (1,131)

99.0% (2,422)
98.6% (1,514)
97.8% (765)

97.5% (2,210)

93.3% (1,882)

94.3% (609)

96.2% (3,996)

94.0% (705)
95.2% (3,713)
95.4% (988)

95.3% (3,552)

94.3% (1,149)

95.3% (4,276)

90.4% (425)

93.1% (1,182)
95.2% (1,812)
95.6% (1,707)
95.9% (2,735)
93.4% (1,966)

94.9% (1,031)

94.8% (3,670)

5.3% (135)
5.0% (121)
3.2% (119)

8.2% (101)

1.0% (25)
1.4% (22)
2.2% (17)
57 (2.5%)

6.7% (136)

5.7% (37)

3.8% (160)

6.0% (45)
4.8% (189)
4.6% (48)

4.7% (175)

5.7% (70)

4.7% (211)

9.6% (45)

6.9% (87)
4.8% (91)
4.4% (78)
4.1% (116)
6.6% (140)

5.1% (55)

5.2% (201)

0.374

<0.001

<0.05

<0.001

<0.01

0.778

0.144

<0.001

<0.05

<0.001

0.866



Table S4. Comparison between children with complete and missing data. (Continued)

Number of categories of <0.01
organized activities

In2-5 96.3% (595) 3.7% 23
categories

of organized

activities

In 1 category 95.4% 2,616 4.6% 126
of organized

activities

No organized 93.3%) 1,490 6.7%) 107
activities

Row percentages are used. Bold indicates significance. Chi-square tests were used to test for differences in categorical
variables. Valid percentages are reported. For this study we used data from a survey conducted between May-July in Rot-
terdam, the Netherlands from 4,957 children aged 4-12-years old.
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ABSTRACT

Aims: To provide an overview of the parental, child, and socio-contextual factors related
to general parenting self-efficacy (PSE) in the general population.

Design: Systematic review.

Data sources: Medline Ovid, Web of Science, Embase, and PsycINFO Ovid were system-
atically searched for studies published between January 1980-June 2020.

Review Methods: Studieswereincluded if they described associations between factor(s)
and PSE among parents of children aged 0-18 years old in the general population, and
published in an English language peer-reviewed journal. Studies with participants from
specific populations, studies describing the development of instruments for PSE, quali-
tative studies, reviews, theses, conference papers and book chapters were excluded.
Belsky’s process model of parenting guided the data synthesis.

Results: Out of 3,819 articles, 30 articles met the inclusion criteria. Eighty-nine fac-
tors were identified. There was evidence of associations between child temperament,
maternal parenting satisfaction, parenting stress, maternal depression, household
income, perceived social support and PSE. Evidence was inconsistent for an association
of educational level, parity, number of children in the household and PSE in mothers.
There was no evidence of an association for child gender, age, marital status and PSE
in both mothers and fathers; ethnicity, age, employment status in mothers; household
income in fathers; and educational level, parenting fatigue in parents.

Conclusion: Arange of factors studied in relation to PSE was identified in this systematic
review. However, the majority of the factors was reported by one or two studies often
implementing a cross-sectional design.

Impact: There is some evidence for an association between some potentially modifiable
factors and PSE in the general population, this information may be used by health and
social professionals supporting child health and well-being. Future longitudinal studies
are recommended to study parental, child and socio-contextual factors associated with
PSE to inform the development of intervention strategies.



INTRODUCTION

Parenting self-efficacy (PSE) underlies parents’ confidence to raise their child (1, 2). The
existing literature has highlighted associations between PSE and health outcomes in
both parents and children (3-5). High PSE has been related to less depression, anxiety,
stress in parents and fewer behaviour problems, better overall development in children
(3, 5). Conversely, low PSE is considered to be a risk factor of negative parenting and a
negative parent-child relationship (5). Apart from direct effects on parenting, PSE has
also been shown to mediate the effects that parental depression and child temperament
can have on parenting (6), and to buffer the impact of adversity brought on by an unde-
sirable living environment (e.g. adverse housing conditions) (7). Therefore, identifying
factors associated with PSE can be important for youth health care professionals, as well
as for the development and tailoring of interventions aiming to support parents.

BACKGROUND

As a subcategory of general self-efficacy, PSE has been defined as beliefs or judgements
a parent holds regarding their capabilities to organize and execute a set of tasks related
to parenting a child (1, 2). Three levels of PSE have been distinguished in previous lit-
erature: general, narrow domain, and task-specific (8, 9). General PSE refers to parents’
perceptions of their ability to engage in the behaviours expected in their role as parents
without focusing on specific tasks, i.e., general parenting situations across child ages
(3). Narrow-domain PSE concentrates on parental perceived competence in one parent-
ing domain, such as involvement in school-related activities. Finally, task-specific PSE
refers to the confidence a parent has over a set of discrete parenting tasks, for example,
breastfeeding and soothing a baby. In the current review, we study the general level
PSE. This level of PSE is considered a less sensitive measure to assess changes in PSE
compared with task-specific level PSE (1), however, it is applicable for a broader range
of studies with a broader range of child ages (6, 10-15).

Previous studies have identified a broad range of factors associated with general PSE,
including parenting psychological wellbeing (e.g., stress, depression) (16-20), social
support, marital quality, child temperament, and child behavioural difficulties (6,
10-12). Other factors under study, including general health status, household income,
socioeconomic status, birth weight, gestational weeks and parity, have thus far been
inconsistently associated with PSE (6, 10-14).
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Furthermore, existing reviews on factors associated with PSE have focused on specific
populations (e.g., parents and /or children suffering from health problems) (21), or a
specific developmental stage of children (e.g., infant, toddler) (22). Besides, most of the
relevant literature has focused mainly on mothers or has not examined gender differ-
ences, even though studies have shown that parental gender plays an important role in
daily parenting (16, 23-27).

Theoretical framework

Aprocess model of parenting was proposed by Belsky (28). This process model describes
how factors from three domains can impact parenting: parental (e.g. developmental his-
tory, personality traits and psychological functioning), child (e.g. temperament, child
behaviour) and socio-contextual (e.g. social network, marital quality, employment).
Interplay between factors in and between these domains is possible (28). This model
has been widely used in parenting-related studies (24, 29, 30).

THE REVIEW

Aims

The aim of this systematic review is to provide an overview of the results of quantitative
studies on the parental, child, and socio-contextual factors associated with general PSE
among parents with children aged 0-18 years in the general population.

Design

Registration

The systematic review protocol was registered at PROSPERO (registration number:
RD42019126737; URL: https://www.crd.york.ac.uk/PROSPERO/display_record.php?
RecordID=126737).

Search methods

In January 2019, a systematic literature search was conducted to identify relevant
studies published after January 1980. An update of the search was then performed
in June 2020. Articles were collected from electronic search engines and through a
manual search based on reference articles. The following databases were included in
the search: Psyclnfo Ovid, MEDLINE Ovid, EMBASE, and Web of Science. Combinations

» o«

of the following keywords were used: “parenting”, “self-efficacy

» o« ” «

, “competence”, “confi-

» o«

dence”, “determinant”, “predictor”, “socioeconomic factors” and “demography”. Often
used synonyms for PSE were also included: “confidence”, “competence” and parental



“self-esteem” (31). The search strategy was adapted to each database, presented in
supplementary file 1.

Inclusion and Exclusion Criteria

Inclusion and exclusion criteria were set to identify studies reporting associations be-
tween various factors with PSE in parents of children aged 0-18 years old in the general
population.

The followinginclusion criteria were used: (a) peer-reviewed article, (b) article published
in English, (c) the study reported the association between at least one possible factor
and PSE; PSE was reported as the outcome or mediator, (d) the study reported general
level PSE; and (e) the study was performed among parents with children aged 0-18 years
old from a general population sample. In relation to inclusion criteria number 4, studies
sometimes used an alternative term to describe PSE such as parental confidence, self-
agency, or self-definition (31). In this review, studies were included when they provided
a definition of this alternative term in line with the definition of general level PSE (3).
Studies that did not provide a clear definition, but used a valid instrument to assess
general level PSE as reported by Crnéec (15) and Wittkowski (32), were also included.

Exclusion criteria were (a) the study was performed among parents at risk (e.g., parents/
child with certain diseases or impairments), (b) the study included homogeneous sub-
samples of the population (e.g., only parents from low-income families),(c) the study
described the development of instruments to measure PSE and (d) qualitative studies,
review articles, theses, conference papers, and book chapters.

Search outcomes

All references were exported and managed using Endnote X9. Title/abstract screening
was performed by two reviewers independently using the abovementioned criteria.

Relevant articles were retrieved for full-text reading and further review by two review-
ers (YF&MB). Status (included/excluded), study details (first author, year of publication,
country), and reasons for exclusion were recorded in a designed access file. Disagree-
ments were discussed with a third reviewer (AG/DW) until consensus was reached. The
initial database and manual searches resulted in 3,344 unique titles without duplicate
publications; and the updated search yielded 473 unique titles. In total, 147 full-text ar-
ticles were identified, of which 30 unique studies met the inclusion criteria. A summary
flow chart of the process of literature selection is presented in Figure 1.
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Initial records identified through
database searching
(n = 6,952)
c
8
3 —
£ . Duplications excluded
= (n=3,608)
[
=)
Records after Additional records Records identified
duplicates removed identified through through updated
(n=3,344) other sources (n = 2) searching (n = 473)
=]
g Records screened
2 (n=23,819)
3}
(5}
Records
excluded
: Full-text articles excluded, with
Full-text articl Feesdle
2 ue ajn:ﬂers «  General level PSE not
o g * measured as outcome/mediator
> eligibility (n = 60)
= (n=147) «  Specific sample (n = 35)
+ Study type (qualitative
studies, review articles, thesis,
) conference papers and book
chapters.) (n=21)
* Non-English full-text (n = 1)
E Studies included in
g qualitative synthesis
= (n=30)

—f

Figure 1. Flow chart for the selection of studies.

Quality appraisal

The methodological quality of the included articles was assessed using the Standard
Quality Assessment Criteria for Evaluating Primary Research Papers from a Variety of
Fields (QualSyst) (33). The QualSyst is a 14-item tool that allows for methodological and
bias assessment in quantitative and qualitative studies with varying study designs. Be-
cause of the observational design of the studies included in this review, item 5 (random
allocation), 6 (blinding of investigators), and 7 (blinding of subjects) were removed from
the QualSyst. Each item on the QualSyst received a score ranging from 0 to 2 to indicate
whether the study fulfilled a criterion (0=no, 1=partially, and 2=yes). All scores were
added up to create a total score. The total sum score was then converted into a percent-



age score (i.e. study total sum score divided by the total possible score of 22) and rated
as “excellent” (scores of > 80%), “good” (70% - 79%), adequate (55 - 69%) and “low” (<
55%) (34). Two reviewers (YF&MB) assessed quality independently. Disagreements were
resolved (AG/DW) via discussion until consensus was reached.

Data Extraction

Data from individual studies were extracted and organized using an extraction form by
one reviewer (YF) and then verified by another reviewer (MB). The extracted information
included: first author, year of publication, study country, study design, population and
characteristics, including sample size and demographic information, PSE instruments
used, type and group (parental, child, socio-contextual) of the studied factors, and the
reported associations between the studied factors and PSE.

From cross-sectional studies, the reported association between the factors and PSE
at the same time point was extracted. From cohort studies, the association between
the factors at baseline and PSE at the last follow-up was extracted. The associations
between the studied factors and PSE were represented with “+” for a significant positive
association, “-” for a significant negative association, and “0” for a null association. In
studies with both univariate and multivariate results, the results from the multivariable
associations were included when possible, otherwise the univariate results were used.

Data Synthesis

Non-quantitative data synthesis was performed to summarize the evidence for an as-
sociation of factors with PSE. Following Belsky’s process model, factors were organized
into three groups: parental, child, and socio-contextual factors. The factors within each
group were further divided into subgroups (Figure 2).

The level of evidence was summarized per factor using a previously established method
(35). The number of studies that reported the association of a specific factor with PSE
was divided by the total number of studies that examined that factor. An association be-
tween a factor and PSE that was reported by 0 - 33%, 34 - 59% and 60 - 100% of individual
studies, was represented using the labels: ‘0’ for no association, ‘?’ for an indeterminate/
possible association, ‘+’ for a positive association and ‘-’ for a negative association.
Double signs (i.e. ‘00’, ?7’, ‘++” and ‘~-’) were given if the association between a factor
and PSE was reported by four or more studies.
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Parents’ Personality/Psychological factors 232
Socio-demographic factors 15.6
Parental- child interaction 14.2
Other parental factors 3.8

CHILD FACTORS /00777 123

Socio-demographic factors - 57
Temperament - 33
Health status |l 2.4
Status atbith ] 0.9
SOCIO-CONTEXTUAL FACTORS

Family factors | o5
Social support [ 76

Marital/parental relationship [ 5.2
Occupational characteristics - 38
Other socio-contextual factors - 33

Meighborhood [l 1.4

0.0 5.0 100 150 200 250 300 350 400 450 500 550 600
Percentage of the frequency of factors reported by included studies

Figure 2. Distribution of the factors associated with PSE among parents of children aged 0-18 years old in
the general population.

RESULTS
° Characteristics of the included studies
% The characteristics of the included studies are summarized in table 1. Detailed informa-
% tion of the included studies can be found in table S1. Three studies (10.0%) were pub-
— lished before the year 2000; six studies (20.0%) were published between 2000 to 2009,
170

and twenty-one studies (70.0%) were published after 2010. Nearly half of the studies
were conducted in North America (n=14, 46.7%). The other studies were carried out in
Europe (n=6, 20.0%), Asia (n=7, 23.3%) and Australia (n=3, 10.0%). In total, 18 (60.0%)
studies reported results using a cross-sectional design and 12 (40.0%) studies reported
results from longitudinal studies.



Table 1. Characteristics of the studies included in the systematic review (N=30).

Study Design
Cross-sectional 18 60.0
Longitudinal 12 40.0

Year of publication

<2000 3 10.0
2000-2009 6 20.0
>=2010 21 70.0
Study Population
Mothers only 17 56.7
Fathers only 2 6.7
Both? 6 20.0
Parents” 5 16.7
Location
North America 14 46.7
Europe 6 20.0
Asia 7 23.3
Australia 3 10.0
Age period
Infant (0-1y) 9 30.0
Pre-school age (1-4y) 9 30.0
School age (4-12y) 8 26.6 >
School age (12-18y) 2 6.7 &":3
Not specific 2 6.7 %
Measurement used ;‘1’
Parenting sense of competence (PSOC) (Johnston & Mash, 1989) 20 66.7 E
Parenting Stress Index- Competence subscale (Abidin, 1997) 4 13.3 .,§‘
Parenting Self-Agency (PSA) (Dumka, Stoerzinger, Jackson, & Roosa, 1996) 1 3.3 g
Mother and Baby Scale (Brazelton & Nugent, 1995) 1 3.3 E
Parental Confidence Index (Mazarello Paes et al., 2015) 1 3.3 -
Self-perception of parental role questionnaire (MacPhee, Fritz, & Miller-Heyl, 1996) 1 3.3 n
Other PSE measurements (Holloway, Suzuki, Yamamoto, & Behrens, 2005; Suzuki, 5 6.7

Holloway, Yamamoto, & Mindnich, 2009)

2 parents were included in the study and subgroup analysis were performed to analyze associations for mothers and fa-
thers separately; ® parents were included in the study and no subgroup analysis for mothers and fathers were performed;
¢ based on the mean age of children; two studies: Henney, 2016 and Davidson Arad, McLeigh, & Katz, 2018 only reported
range of the children these two studies were categorized into the not specific age group.
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The sample sizes ranged from 33 to 1,750. Parents’ ages ranged from 16 to 61 years
old. Children’s ages ranged from 0 to 18 years old, and the majority of children were
between 0-6 years old (n=22, 73.3%). Half of the studies (n=17, 56.7%) were performed in
a sample of only mothers from the general population, two (6.7%) studies were among
fathers only. Eleven studies (36.7%) included both mothers and fathers, and five of them
did not examine gender differences.

The most frequently used measurement for PSE was the Parenting Sense of Compe-
tence Scale (PSOC, n=20) (36), followed by the Parenting Stress Index (PSI)-Competence
subscale (37) (n=4), Parenting Self-Agency (PSA, n=1)(38) , Mother and Baby scale
(MABS) (n=1) (39), Parental Confidence Index (n=1) (40) and Self-perception of parental
role questionnaire (SPPR)-Competence subscale (n=1) (41). Two studies employed self-
made PSE assessment tools (42, 43).

Quality of the included studies

Scores from the QualSyst checklist ranged from 50.0% to 90.9%, with a mean score of
74.7+9.6% (Table S2). Of the 30 included studies, 12 (40.0%) were of excellent quality, 8
(26.7%) of good quality, 9 (30.0%) of adequate quality and 1 (3.3%) of low quality.

Associations between factors and PSE

Results for mothers, fathers, and parents (i.e. irrespective of gender) are presented ac-
cording to the process model of parenting (Table 2). In total 89 factors were reported.
Hereof, 74.2% (n=66) of the factors were reported by one or two studies, 5.6% (n=5) of
the factors were reported by three studies, and 20.2% (n=18) of the factors were reported
by four or more studies. The most frequently studied factors were parental factors, fol-
lowed by socio-contextual factors and child factors (Figure 2). In the current study, we
mainly reported the level of evidence for the factors that were reported by three or more
studies.

Factors associated with PSE: parental factors

Forty-eight parental factors were identified, of which thirty-seven factors were only
studied in one or two studies.

Mothers

Studies among mothers showed evidence for a negative association of maternal depres-
sion (4/7) and parenting stress (3/4) with PSE. Higher maternal satisfaction towards
parenting (3/3) was shown to be associated with higher PSE. There was inconsistent
evidence for a positive association between educational level (3/8) and parity (2/4)
and PSE. There was no evidence for an association between maternal ethnicity (1/3),



Table 2. Associations between factors and general parenting self-efficacy in the general population of par-
ents with children between 0-18 years, reported by studies included in this review (n=30).

MOTHERS
PARENTAL FACTORS
Socio-demographic factors
Suzuki,2009;
Troutman,2012; Cutrona
Age & Troutman,1986; Shrooti,2016 1/7 00

Ercegovac,2013; de
Haan,2013; Katkic,2017

Suzuki,2009; Teti &
Educational level Holloway,2005; Gelfand,1991;
(higher) Hill & Tyson,2008; Cutrona & 3/8 7
& Ercegovac,2013; Troutman,1986;
Katkic,2017 Shrooti,2016;
Ethnicity Hill & Tyson,2008 (African  Henney,2016
American vs European (black vs non- 13 0
American); Murdock,2013  black)
(white vs non-white);
Parents’ Personality/Psychological factors
. Ogel-Balaban &
A J 2014 1/2 ?
nxiety e Altan,2020 /
Teti &
Gelfand,1991;

Cutrona & Hill & Tyson,2008;
Depression Baker,2013; Hurwich- 47 B

Troutman,1986; . oy
Jover, 2014; Reiss & Watamura,2019 g
Gordo,2018; 5
£
Fatigue Studts,2019 Dunning & Giallo,2012; 1/2 ? i
c
Depressed mood Cutrona & Troutman,1986 0/1 0 b=
[
Dunning & §_
Parenting Giallo,2013, 2012; ‘G
Baker, 2013; 3/4 -
stress(higher) Gordo,2018; eE ’ / g
Mazur,2006 G
o
Parenting rewards Gordo,2018; 1/1 - N
Parenting stressors ~ Gordo,2018; 1/1 s 173
Parenting distress Mazur, 2006 0/1 0
Self-efficacy (Global Murdock, 2013;
icacy ( urdock, S .

level) (higher)



Table 2. Associations between factors and general parenting self-efficacy in the general population of par-
ents with children between 0-18 years, reported by studies included in this review (n=30). (Continued)

Parenting self- Teti & Gelfand,
efficacy (Task- 1991
o 1/1 +
specific level)
(higher)
Partners’ parenting
. . Yang, 2020 1/1 it
self-efficacy (higher) ang /
Parental Knauth, 2000; 22 .
competence (higher) Gordo, 2018;
Self-esteem (higher) Baker, 2013 Shrooti, 2016 1/2 ?
Parental affect Murdock, 2013 0/1 0
Psychological de Haan, 2013
need satisfaction 1/1 +
(relatedness)
Psychological de Haan, 2013
need satisfaction 1/1 +
(autonomy)
P .
erso.nallty Henney, 2016 11 .
(Dominance)
Personality Henney, 2016 171
(Apprehension)
Personality (Rule Henney, 2016
. 0/1 0
consciousness)
Personality Henney, 2016
0/1 0
(Perfectionism) /
Personality Henney, 2016 o1 0
(Emotional stability)
P i i H 201
ersonality (Social enney, 2016 0/1 0
boldness)
‘,; Personality (anxiety) Henney, 2016 1/1 -
3
& Personality (self- Henney, 2016
< 1/1 +
(] control)
Personality Henney, 2016
1/1 &
174 (independence) /
Perceived Knauth, 2000;
Importance for 0/1 0

family relationship



Table 2. Associations between factors and general parenting self-efficacy in the general population of par-
ents with children between 0-18 years, reported by studies included in this review (n=30). (Continued)

Parental- child

interaction
Parenting quality Ercegovac,
(Conflict resolution) 2013; 1/1 +
(higher)
Parenting Ercegovac, 2013
quality (Sense of 1/1 +

acceptance) (higher)

Perception of child’s Gordo, 2018

1/1 +
vulnerability /
Parent.mg Murdock, 2013; o/1 0
behavior(control)
Parenting behavior ~ Murdock, 2013 11
(hostile or coercive)
Parenting behavior Murdock, 2013
(supportive or 0/1 0
engaged);
Readiness for Shrooti, 2016
pregnancy (ref: 1/1 +
unplanned)
Parenting Gordo, 2018;
satisfaction (higher) Mazur, 2006; 3/3 +
Yang, 2020
o)
Parenting discipline  de Haan, 2013; 11 3
(overreactive) %
o
Parenting discipline de Haan, 2013; 9
1/1 + o
(warmth) 2
=
Biased appraisals Mazur, 2006 o
(negative cognitive 1/1 - 3
error) kS
4
Biased appraisals Mazur, 2006 *8
e 0/1 0 ©
(positive illusions) [
Other parental factors
175
Childhood Holloway, 2005; 22 .
memories (positive) Suzuki, 2009
Physical activity Studts, 2019 1/1 +
Parity (non- Cutrona & Troutman, Troutman, 2012; 2/4 -

primiparous) 1986; Suzuki, 2009 Shrooti, 2016;



Table 2. Associations between factors and general parenting self-efficacy in the general population of par-
ents with children between 0-18 years, reported by studies included in this review (n=30). (Continued)

CHILD FACTORS

Socio-demographic factors

Age Suzuki, 2009;Holloway,
2005; Murdock, 2013 ; de
Haan, 2013; 0/ 00
Katkic, 2017;Studts, 2019
Gender (girls) Holloway, 2005; Murdock, de Haan, 2013; 14 00
2013; Katkic, 2017
General Health Baker, 2013 o/1 0
status (better)
Child developmental Katkic, 2017 11 .
difficulty(yes)
Behavior problems ~ Murdock, 2013; 22 i
Studts, 2019
Aggression (more) de Haan, 2013; 1/1 -
Temperament Teti & Gelfand, Baker, 2013
(difficult) 1991; Cutrona & 2/3 -
Troutman, 1986;
Irritable (more) Troutman, 2012 0/1 0
Gestational week Baker, 2013 1/1 +
SOCIAL CONTEXTUAL FACTORS
Social Support
Perceived level Baker, 2013; Katkic, 2017  Cutrona &
of social support Troutman, 1986;
(higher) Shrooti, 2016; 3/5 ++
Teti & Gelfand,
1991
© Number of support Shrooti, 2016 11 .
E persons (more)
&
S Source of support Holloway, 2005 0/1 0
- Spouses’ support Holloway, 2005; 22 .
176 Suzuki, 2009;
Social support Holloway, 2005 0/1 0
satisfaction(higher)
Fri ki, 21
riends support Suzuki, 2009 11 +

satisfaction (higher)



Table 2. Associations between factors and general parenting self-efficacy in the general population of par-
ents with children between 0-18 years, reported by studies included in this review (n=30). (Continued)

Marital /paternal relationship

Mari . .
:fmtal quality Katkic, 2017 11 .
(higher)
Age at marriage Shrooti, 2016 1/1 +
Number of years Cutrona & Troutman, 0/1 0
married 1986;
Marital status Dunning & Giallo, 2013; Ercegovac, 2013
. 1/3 00
(single) Murdock, 2013;
Part iol Gou, 2019
a ne.r violence ou, o/1 0
(coercive control)
Occupation
Characteristics
Employment (yes) Dunning & Giallo, 2013; Shrooti, 2016 1/4 00
Ercegovac, 2013; Katkic,
2017
Occupational Hill & Tyson, 2008 0/1 0
prestige
Family factors
Household income Murdock, 2013; Teti & Gelfand, 2/3 +
(higher) 1991; Shrooti,
2016
Number of children Baker, 2013; Holloway, Troutman, 2012; 2/5 ” >
[}
(more) 2005; Katkic, 2017 Ercegovac, 2013 8
p
Spouses’ Hill & Tyson, 2008; 0/1 0 ““._’
Employment 2
prestige o0
=
Spouses’ Hill & Tyson, 2008 0/1 0 o
educational level 3
. S
(higher) g
Economic status Hurwich-Reiss &  Troutman, 2012; Dunning 1/3 0 *8
(lower) Watamura, 2019 & Giallo, 2013; &£
Family functioning Knauth, 2000; 11 .
(better) 177
Family size (bigger) Jover, 2014, 22 .
Ercegovac, 2013
Family stress Hill & Tyson, 2008
v ey 0/1 0

(higher)
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Table 2. Associations between factors and general parenting self-efficacy in the general population of par-
ents with children between 0-18 years, reported by studies included in this review (n=30). (Continued)

Satisfaction with life
(higher)

Neighborhood

Neighborhood
quality(higher)

Neighborhood
safety

Neighborhood social
involvement (higher)

Other socio-contextual factors
Religion

Region

Country of birth

PARENTAL FACTORS
Socio-demographic factors
Age
Educational level
(higher)
Ethnicity
Parents’ Personality/Psychological
factors
Depression

Gordo, 2018;

Parenting stress Gordo, 2018;

(higher) McBride, 1989;
Parenting rewards Gordo, 2018
Parenting stressors ~ Gordo, 2018

Self-efficacy (Global
level) (higher)

Baker, 2013

Hill & Tyson, 2008

Hill & Tyson, 2008

Hill & Tyson, 2008

Shrooti, 2016;

Holloway, 2005; Shrooti,
2016; Ercegovac, 2013;
Shrooti, 2016;

Suzuki, 2009
(Janpan> USA)
FATHERS
de Haan, 2013
McBride, 1985; Kwok &Li, 2015

Murdock, 2013(white vs
non-white);

Kwok & Li, 2015

Murdock, 2013;

0/1

0/1

0/1

0/1

0/1

0/4

1/1

0/1

1/2

0/1

1/1

2/3

1/1

1/1

1/1



Table 2. Associations between factors and general parenting self-efficacy in the general population of par-
ents with children between 0-18 years, reported by studies included in this review (n=30). (Continued)

Partner’s parenting

\¢ 202 1/1 +
self-efficacy (higher) ang, 2020 /
Parental Gordo, 2018; 22 .
competence (higher) Knauth, 2000
Parental affect Murdock, 2013 0/1 0

Psychological
need satisfaction de Haan, 2013; 1/1 +
(relatedness)

Psychological

need satisfaction de Haan, 2013; 1/1 +
(autonomy)

Perceived

Importance for Knauth, 2000 0/1 0

family relationship

Parental- child

interaction
Beliefs on parental Kwok & Li, 2015 o/1 0
role
Involvement Kwok & Li, 2015 0/1 0
P ion of child’
erceptu)ﬁo child’s Gordo, 2018 11 N
vulnerability
Parenting
M k, 2013; 1
behavior(control) HlerEs 205 e 0 ?
o
Parenting behavi &
arenting benavior Murdock, 2013 0/1 - @
(hostile or coercive) =
w
Parenting behavior 0
(supportive or Murdock, 2013 1/1 + ‘g’
engaged); 5
[oN
Parenting Gordo, 2018; 5
) h . 2/2 + 4
satisfaction (higher) Yang, 2020 S
1%}
a 6 o 8 ©
(¥
Parenting ijSCIplIne de Haan, 2013; 11 .
(overreactive), R
) N 179
Parenting discipline de Haan, 2013; 11 .

(warmth)
CHILD FACTORS

Murdock, 2013; de Haan,

hee 2013; McBride, 1989

0/3 0



Table 2. Associations between factors and general parenting self-efficacy in the general population of par-
ents with children between 0-18 years, reported by studies included in this review (n=30). (Continued)

Murdock, 2013; McBride,

Gender (girls) 1989 de Haan, 2013 1/3 00
General Health
1/1 +
status (better) Salonen /
Behavior problem Murdock, 2013 0/1 0
Aggression (more) de Haan, 2013 1/1 -
SOCIAL CONTEXTUAL FACTORS
Social Support
Financial Support Kwok & Li, 2015  1/1 ‘“+
Number of rt
Umberotsuppo Kwok & Li, 2015 0/1 0
persons (more)
Spouses’ support Kwok &Li, 2015  1/1 +
Marital /paternal relationship
Number of
umberotyears Kwok & Li, 2015 0/1 0
married
Marital status Murdock, 2013; Kwok &
. . 0/2 0
(single) Li, 2015;
P .
artne.r violence Gou, 2019 11 i
(coercive control)
Parenting alliance Kwok & Li, 2015  1/1 +
Occupation
Characteristics
Employment (yes) Kwok & Li, 2015; 0/1 0
Family factors
Household income Murdock, 2013; McBride, 03 0
© (higher) 1989; Kwok & Li, 2015
g N f child
g ey McBride, 1989 0/2 0
s (more)
O
— :p(’“lses e McBride, 1989 0/1 0
180 mployment (yes
Spouses’ income .
Kwok & Li, 201 1/1
(higher) wok & Li, 2015 / 0
Familv functioni
amily functioning Knauth, 2000 o1 ;

(better)

Family size (bigger) Kwok & Li, 2015; 0/1 0



Table 2. Associations between factors and general parenting self-efficacy in the general population of par-
ents with children between 0-18 years, reported by studies included in this review (n=30). (Continued)

PARENTS
PARENTAL FACTORS
Socio-demographic factors
Gender(female) Davidson Arad, 2018 de Haan, 2009; 2”3 )
Cooklin, 2012
Age de Haan, 2009; Cooklin,
2012 012 0
Educational level de Haan, 2009; Cooklin, 03 0
(higher) 2012; Davidson Arad, 2018
Parents’ Personality/Psychological
factors
Anxiety Giallo, 2013 1/1 +
Depression Giallo, 2013 1/1 -
Fatigue Cooklin, 2012 Giallo, 2013; Davidson 13 o
Arad, 2018
Parenting stress Giallo, 2013
. 1/1 -
(higher)
Sense of Hope Davidson Arad, 11 .
2018
Tolerance Davidson Arad, 2018 0/1 0
P lit deH 2009
ersonality e Haan, 11 N ?
(autonomy) S
&
Personality de Haan, 2009 L
1/1 + =
(agreeableness) Y
oo
Personality de Haan, 2009 £
Lo 0/1 0 c
(conscientiousness) v
©
[oN
Personality de Haan, 2009 11 . S
(extraversion) g
2
Personality de Haan, 2009 11 . E
(emotional stability) N
Coping strategy Cooklin, 2012 11 . 181
(active coping)
Coping strategy Cooklin, 2012
(using emotional 0/1 0

support)
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Table 2. Associations between factors and general parenting self-efficacy in the general population of par-
ents with children between 0-18 years, reported by studies included in this review (n=30). (Continued)

Coping strategy
(using instrument
support)

Coping strategy
(behavioral
disengagement)

Coping strategy
(positive reframing)

Coping strategy
(planning)

Coping strategy
(humor)

Coping strategy
(acceptance)

Coping strategy
(self-blame)

Parenting quality
(Conflict resolution)

Involvement (more)

Perception of child’s
vulnerability

Parenting
satisfaction (higher)

Experience with
children

Others parental
factors

General Health
Status (better)

CHILD FACTORS
Behavior problems

Emotional
Intelligence (higher)

Temperament
(difficult)

Cooklin, 2012

Cooklin, 2012

Finzi-Dottan, 2011

Giallo, 2013

Cooklin, 2012

Cooklin, 2012

Cooklin, 2012

Cooklin, 2012

Cooklin, 2012

Giallo, 2013; Cooklin,
2012; Davidson Arad, 2018

Cooklin, 2012

Cooklin, 2012

de Haan, 2009

Giallo, 2013

Davidson Arad,
2018

Finzi-Dottan,
2011

0/1

0/1

1/1

1/1

0/1

0/1

1/1

1/1

1/1

0/1

1/1

1/1

0/2

1/1

1/1

1/1



Table 2. Associations between factors and general parenting self-efficacy in the general population of par-
ents with children between 0-18 years, reported by studies included in this review (n=30). (Continued)

SOCIAL CONTEXTUAL FACTORS
Social Support

Perceived support Giallo, 2013

need (higher) Cooklin, 2012 22 )

Perceived level Finzi-Dottan,
of social support 2011 1/1 +
(higher)

Marital /paternal relationship

Marital status Cooklin, 2012

(single) 01 0

Marital quality Giallo, 2013

(higher) 01 0

Occupation
Characteristics

Employment (yes) Cooklin, 2012; Davidson

Arad, 2018 b 0
Family factors

Economic status Cooklin, 2012 Davidson Arad,

1/2 ?
(lower) 2018 /
Family size (bigger) Davidson Arad, 2018 0/1 0

Quiality of life Davidson Arad,

(higher) 2018 7 *
Neighborhood

Neighborhood Davidson Arad, 2018
collective efficacy 0/1 0
(higher)

Other socio-contextual factors

Religion Davidson Arad, 2018 0/1 0

?Summarized data from all studies included in the review; ® n represents the number of studies reporting a significant as-
sociation, N represents the total number of studies investigating the association; © The association was labelled as ‘0’ (no
association), ?’ (indeterminate/possible) and ‘+’ or ‘~’(significant positive/negative association) if supported by 0-33%,
34-59% and 60-100% of individual studies, respectively. In addition, double signs (‘00’, ‘??’, “++” and ‘——’) were used to
indicate if the factors were evaluated by 4 or more studies.

9 Global self-efficacy refers to a persons’ beliefs about being capable or confident to complete any given task, and parent-
ing is one of these tasks. narrow-domain PSE concentrates on parental perceived competence in one parenting domain;
task-specific PSE refers to the confidence a parent has over a set of discrete parenting tasks.

Factors of parenting self-efficacy
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age (1/7) and PSE. Two studies found a positive association between positive maternal
childhood development history and maternal PSE (42, 43). Regarding other maternal
personality and psychological factors (24/26) studied, nine positive (6, 10, 11, 25, 40, 44),
three inconsistent (13, 18, 45, 46), four negative (16, 40) and eight null associations (11,
12, 25, 40, 47) with PSE were observed. Evidence for factors related to maternal-child
interaction was inconsistent and reported by a single study only (10, 11, 16, 23, 46-48).

Fathers

Studies among fathers showed evidence for a negative association between paternal
parenting stress (2/3) and PSE. For the remaining paternal factors (22/26), nine positive
(10, 11, 16, 25, 44), six negative (10, 16, 49, 50), six null (11, 25, 49, 50) and one inconsis-
tent (23) associations were reported.

Parents

Studies among parents showed inconsistent evidence that mothers have higher PSE
(2/3). There was no evidence for associations of parental educational level (0/3), fatigue
(1/3) with PSE. For the remaining parental factors (24/27); 12 positive (27, 51-53), four
negative (27, 51) and 10 null (27, 51-53) associations with PSE were reported.

Factors associated with PSE: Child characteristics

Nine child factors were identified, of which three factors were only studied in one or two
studies.

Mothers

For mothers, there was evidence for a negative association between difficult child tem-
perament (2/3) and PSE. There was no evidence for an association between child age
(0/6), child gender (1/4) and maternal PSE. Among other child characteristics, two posi-
tive(13, 54),two negative (10, 11, 55) and two null (14, 23) associations were reported.

Fathers

For fathers, there was no evidence of an association between child age (0/3), child gen-
der (1/3) and paternal PSE. Evidence for other factors related to child characteristics and
paternal PSE was inconsistent and studied by single studies.

Parents

For parents, there was evidence that parents of children with less behavioural problems,
easier temperament, and more emotional intelligence have higher PSE. However, these
findings were only studied by two studies (27, 56).



Factors associated with PSE: Socio-contextual factors

Thirty-two socio-contextual factors were identified, of which 24 factors were only stud-
ied in one or two studies.

Mothers

For mothers, there was consistent evidence that mothers with a higher household
income (2/3) and a higher perceived level of social support (3/5) have higher PSE. There
was inconsistent evidence available for a positive association between the number of
children (2/5) and maternal PSE. There was no evidence for an association between
employment status (1/4), marital status (1/3), economic status (1/3) and maternal PSE.
Three studies investigated the association between different sources of social support
and satisfaction towards support, with three positive (42, 43, 46) and two null (42) asso-
ciations with PSE reported. Of the 4/6 factors studied related to marital relationship and
PSE, two positive (46) (54)and two null-associations (12, 57) were reported. One study
reported a null association between occupational prestige and PSE (58). Regarding fam-
ily factors, there was some evidence that better family health (1/1) and larger family
size (2/2) were associated with higher PSE. And there was no evidence of an association
between PSE and other family factors (13, 14, 18, 58, 59). One study found no associa-
tions between neighbourhood factors and PSE (58).

Fathers

For fathers, there was no evidence of an association between household income (0/3)
and paternal PSE. Evidence for other factors related to social support, marital status
(49), occupation (47), family (23, 25, 49, 50) and PSE was inconsistent. Most of these
factors were reported by one study (Table 2).

Parents

For parents, evidence for factors related to social support, marital status, occupation,
family, neighbourhood and PSE was reported by one or two studies; two positive (52,
56), one negative (27, 51), one inconsistent (51, 52) and six null- (27, 51, 52) associations
with PSE were found.

DISCUSSION

With this systematic review, we aimed to provide an overview of the available literature
on factors associated with general parenting self-efficacy (PSE) among parents of chil-
dren aged 0-18 years old in the general population. In total, 30 studies were included.
Overall, the vast majority of the studies was performed among mothers only and fol-
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lowed a cross-sectional design. Across studies a broad range of parental, child and
social-cultural factors was evaluated in relation to PSE. Consequently, the evidence
synthesis in this review was often limited to the fact that each factor was studied only in
a small set of studies. Given these methodological considerations, this review concludes
that based on the included studies, there is an association between parenting stress,
depression, child temperament, household income, perceived social support and PSE.
For the factors parental age, ethnic-background, employment, marital status, economic
status, child age and child gender no association with PSE was evident. Inconsistent
findings were reported for an association between parental educational level, parity,
number of children living in the household and PSE.

Parental factors and PSE

According to the process model of parenting, parental factors, compared with child
and socio-contextual factors, may have the strongest impact on parenting behaviours;
impacting parenting both directly and through social networks and the children (28). In
this review, parental factors were studied in over 50% of the studies (10-14, 16-18, 23,
25, 40, 42, 43, 46-50, 57). Specifically, the parental demographic characteristics educa-
tion level and ethnic background have been suggested to have a strong impact on PSE
(6, 10-12, 14, 16, 18, 23, 40, 42, 43, 48-50, 57, 58). In the current review, three studies
reported positive association between a higher education level and higher PSE, whilst
five studies reported a null association (6, 12, 23, 42, 43, 46, 48, 58). Seo et al (60) have
suggested that highly educated parents may actively obtain knowledge on parenting
and may perceive more social support compared with lower educated parents, and in
turn could be more confident in their role of parenting. More in line with our findings,
they also argued that compared with highly educated parents, less educated parents
could perceive less complexities in parenting, and thus are more confident in their role
in parenting (60).

With regard to ethnic background, previous literature has reported cross-cultural dif-
ferences in PSE (61, 62). In this review three studies included ethnic background as one
of the factors under study in relation to general PSE (11, 40, 58). With regard to studies
among mothers, one study reported an association between maternal ethnic back-
ground (i.e. Black vs non-Black) (Henney, 2016) and general PSE, two studies reported
no difference in PSE between African American and European American (58), white and
non-white mothers (11). The assessment of ethnicity in these studied was mainly based
on country of birth and immigration status (11, 40, 58), therefore potentially reflects
only part of cultural background (63). Cultural differences in PSE may relate to different
attributions, attitudes and beliefs in parenting, which in turn could impact parental con-
fidence in parenting (49, 61, 62). Therefore, the association between ethnic background



and PSE might be mediated by aspects of parenting, for example parenting warmth (58).
More studies are recommended to assess cultural background and the relation with
parenting and PSE.

Besides parental demographic factors, parental psychological factors are reported to
impact parenting (28). Especially, depression and stress are often studied (64). In line
herewith, this review observed evidence among included studies for an association
between higher maternal depression and lower PSE (6, 12, 16, 17) as well as an associa-
tion between higher parental stress and lower PSE (16, 18, 47, 50). It is reasonable to
hypothesize that parents who suffer from depression and (or) parenting stress may find
parenting more demanding; engaging in daily child-rearing activities to meet a child’s
needs can be more challenging than usual (27, 51). The consistent findings for parental
depression and stress, underline the importance for health professionals to monitor the
health and well-being of a family to be able to provide appropriate support.

Finally, parental developmental history, e.g. the experiences of parents in their own
childhood with regard to their parents’ parenting, has been highlighted as an important
factor in shaping parenting (28). Parenting, or aspects of parenting behaviour, might be
transmitted across generations (65). Two studies were identified in this review evaluat-
ing the association between childhood memories of parental warmth and support and
PSE (42, 43). Both studies reported a positive association between warm childhood
memories and PSE. Other aspects of parental developmental history were not reported
upon but might be relevant for inclusion in future research.

Child factors and PSE

In this review the associations between child factors and PSE were less often studied
compared with parental and socio-contextual factors; 9 (10.1%) out of the 89 studied
factors. The child factors most often studied, besides child age, were child behaviour
problems and temperament. (6, 10-14). There was evidence for a negative association
between a child’s difficult temperament and PSE (6, 10, 12, 13). For example, de Haan
et al used the Child Behaviour Checklist and observed that parents of children who are
more aggressive had lower PSE(10). Murdock et al reported that one-point increase
in problem behaviour total score would lower maternal PSE by 0.34 (p<0.05). These
behavioural and temperament characteristics of a child could make certain elements
of parenting more challenging, and decrease parenting self-efficacy. Youth health care
providers monitoring child and family well-being should be aware of potential addi-
tional challenges in parenting, for parents of children with a difficult temperament of
behaviour problems.
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Theincluded studies suggested that there is no association between child age and PSE of
the parents. According to previous studies PSE is dynamic as parenting tasks vary by the
developmental stage of the child, and parents learn new skills adapting to the changing
needs of their children(1, 3). Over 70% of the studies included in this systematic review
were performed among samples of children between 0 and 6 years and were analysed
cross-sectional (3, 6, 11-14, 16, 18, 23, 25, 27, 42, 43, 46-50, 57). Hence, future longi-
tudinal studies across multiple developmental stages of children are recommended to
assess the association between child age and PSE.

Socio-contextual factors and PSE

Belsky suggested that a positive marital relationship is supportive of competent par-
enting (28). It is likely that parents can get support and encouragement on parenting
from their direct partners, which may help develop, maintain and increase parenting
self-efficacy. We identified nine studies that included marital status or single/non-single
parents, and reported no association with PSE (11, 12, 18, 23, 46, 49, 57). Only one study
reported single mothers had lower PSE (48). A social support network may be equally
as important for families as a marital relationship (28). A higher level of social support
is a well-established predictor of optimal parenting practices and parent well-being
(66). Parents may get advice and support on child-rearing from their partner, family,
friends and social network, supporting parental perceived PSE. Besides, when feeling
supported, parents may also experience less parenting stress and therefore have more
confidence in their role of the parent (66, 67). The studies in this review suggested a
positive association between parent perceived level of support and PSE (6, 12, 13, 46,
54). More specifically studies indicate that apart from perceived social support, the
source, content and quality of the support could also be related to PSE (42, 43). Family
structures have been becoming more diverse over the past decades (e.g., divorce, co-
habitation, same-sex marriage has been increasing) (Livingston, 2014), studying family
structure and the social relationships in relation to PSE is relevant.

Mothers, fathers and PSE

Previous studies demonstrated that mothers and fathers might perceive their role as
a parent differently (68, 69). Although the studies included in our review were mostly
performed in samples of mothers only, there were a few that were performed in mixed
samples (10, 11, 16, 23, 25, 57). From these studies two main conclusions can be drawn.
First of all, studies suggest mixed evidence for a gender difference in overall level of PSE:
two studies (16, 23) reported mothers having a higher PSE and three studies (10, 18, 57)
reported comparable PSE between mothers and fathers. Second, when studying factors
associated with PSE, studies suggest that certain factors are factors associated with PSE
in similar directions, for both fathers and mothers (e.g. depression and parenting stress)



(10, 11, 16, 23, 25, 57). Others factors seem to be differently associated with PSE for
fathers and mothers. For example, family functioning was suggested to be associated
with maternal PSE only (25), and parenting stress with paternal PSE (24). However,
these factors were only reported by one or two studies (10, 11, 16, 23, 25, 57) (Table
S3). Additional research is recommended to study both maternal and paternal PSE and
associated factors.

Methodological considerations

The strengths of this systematic review include the large number of studies identified
and included. This was possible by including studies that used alternative terms for
PSE (i.e., parenting sense of competence, parenting satisfaction) to identify all relevant
published papers. We present a data synthesis of available literature for the associations
among mothers and fathers, adding to the existing literature. However, several limita-
tions should also be addressed. First, publication bias cannot be ruled out as only peer-
reviewed papers in the English language were included. This may lead to an under- or
overestimation of the strength of the observed associations. Second, causalities cannot
be ascertained as most of the studies followed a cross-sectional design. Moreover, a
wide range of self-report PSE measures was used in the included studies. Although
these measures are all used to measure PSE, there is a difference in, for example, the
exact items used in these measures. Third, studies included were most often performed
among samples obtained in developed countries, which may limit the generalizability of
the results to other populations.

Directions for future research

Three overall recommendations for future research can be formulated. First, longitudi-
nal studies are recommended to evaluate the associations of factors with PSE over time.
These studies could also provide insight in factors associated with PSE for parents of
both younger and older children. Thus far, most studies are cross-sectional by design
and focus on parents of children 0-6 years old. For each factor, researchers should
consider carefully the concept that is being assessed by which definition (e.g., cultural
background orimmigration status). Second, parental, child and socio-contextual factors
could interact with each other, or act as mediators or moderators in the association with
parenting (28). In addition, studies have shown that the association between parenting
and child development could also be bidirectional (70). Researchers are recommended
to take these considerations, potentially guided by a theoretical framework, into ac-
count when developing the study design. Finally, most of the studies included in this
review focused on mothers. In the past decades, fathers have taken on more active roles
in caregiving (71). Researchers are recommended to continue efforts to include fathers
when studying family health, well-being and factors associated with parenting and PSE.
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CONCLUSION

In this study, an overview of the evidence regarding the association of parental, child,
and socio-contextual factors with PSE among parents of children aged 0-18 years old
in the general population is provided. A range of factors studied in relation to PSE was
identified in this systematic review. However, the majority of the factors was reported
by one or two studies often implementing a cross-sectional design. There was some
evidence for an association between potentially modifiable factors (e.g. parenting
stress, depression and perceived social support) and PSE in the general population. This
information may be used by health and social professionals supporting child health and
well-being. Future longitudinal studies are recommended to study parental, child and
socio-contextual factors associated with PSE to inform the development of intervention
strategies.



SUPPLEMENTAL MATERIAL

Supplement 1: searching strategies

embase.com

(((‘competence’/de) AND (‘child parent relation’/exp OR parent/exp OR ‘child rearing’/de
OR parenthood/de OR ‘parental attitude’/de OR ‘parental behavior’/de)) OR (((parent*
OR mother* OR father* OR paternal* OR maternal* OR ‘child rearing’ OR childrearing)
NEAR/6 (competenc* OR confiden* OR self-efficac*))):ab,ti) AND (‘social determinants
of health’/de OR ‘determinant’/de OR ‘predictor variable’/de OR ‘prediction’/de OR fore-
casting/de OR ‘income group’/exp OR ‘educational status’/exp OR ‘household income’/
exp OR ‘demography’/exp OR ‘neighborhood’/exp OR ‘family size’/exp OR ‘ethnic group’/
exp OR ‘employment status’/de OR employment/de OR ‘social status’/exp OR (deter-
minant* OR predictor* OR predictive OR forecast™ OR prediction* OR ((education* OR
income OR socioeconomic* OR socio-economic* OR social) NEAR/3 (status OR level OR
group™ OR household OR background OR incongru* OR resource*)) OR (Psychosocial*
NEAR/3 variable*) OR (economic* NEAR/3 hardship*) OR demograph* OR sociodemo-
graph* OR neighborhood* OR neighbourhood* OR (Financial* NEAR/3 resource*) OR
(family NEAR/3 (size OR large OR small)) OR (number NEAR/6 (children OR offspring)) OR
ethnic* OR multiethnic* OR employment*):ab,ti) NOT ([Conference Abstract]/lim) AND
[English]/lim

Medline Ovid

(((Mental Competency/) AND (exp Parent-Child Relations/ OR Child Rearing/ OR exp Par-
ents/)) OR (((parent* OR mother* OR father* OR paternal* OR maternal* OR child rearing
OR childrearing) ADJ6 (competenc* OR confiden* OR self-efficac*))).ab,ti.) AND (Social
Determinants of Health/ OR Forecasting/ OR Educational Status/ OR Demography/ OR
Residence Characteristics/ OR Family Characteristics/ OR Ethnic Groups/ OR Employ-
ment/ OR Social Class/ OR (determinant* OR predictor* OR predictive OR forecast* OR
prediction* OR ((education* OR income OR socioeconomic* OR socio-economic* OR
social) ADJ3 (status OR level OR group* OR household OR background OR incongru* OR
resource*)) OR (Psychosocial* ADJ3 variable*) OR (economic* ADJ3 hardship*) OR de-
mograph* OR sociodemograph* OR neighborhood* OR neighbourhood* OR (Financial*
ADJ3 resource*) OR (family ADJ3 (size OR large OR small)) OR (number ADJ6 (children OR
offspring)) OR ethnic* OR multiethnic* OR employment*).ab,ti.) AND english.la.

PsycINFO Ovid
(((Competence/) AND (exp Parent Child Relations/ OR Childrearing Attitudes/ OR
Childrearing Practices/ OR exp Parental Attitudes/ OR exp Parents/)) OR (((parent* OR
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mother* OR father* OR paternal* OR maternal* OR child rearing OR childrearing) ADJ6
(competenc* OR confiden* OR self-efficac*))).ab,ti.) AND (Prediction/ OR Educational
Background/ OR Demographic Characteristics/ OR Neighborhoods/ OR Family Back-
ground/ OR “Racial and Ethnic Groups”/ OR Employment Status/ OR Social Class/ OR
(determinant* OR predictor* OR predictive OR forecast* OR prediction* OR ((education*
OR income OR socioeconomic* OR socio-economic* OR social) ADJ3 (status OR level OR
group® OR household OR background OR incongru* OR resource*)) OR (Psychosocial*
ADJ3 variable*) OR (economic* ADJ3 hardship*) OR demograph* OR sociodemograph*
OR neighborhood* OR neighbourhood* OR (Financial* ADJ3 resource*) OR (family ADJ3
(size OR large OR small)) OR (number ADJ6 (children OR offspring)) OR ethnic* OR mul-
tiethnic* OR employment*).ab,ti.) AND english.la. NOT (news OR congres* OR abstract*
OR book* OR chapter* OR dissertation abstract*).pt.

Web of science

TS=(((((parent* OR mother* OR father* OR paternal* OR maternal* OR “child rearing” OR
childrearing) NEAR/5 (competenc® OR confiden* OR self-efficac*)))) AND ((determinant*
OR predictor* OR predictive OR forecast* OR prediction* OR ((education* OR income
OR socioeconomic* OR socio-economic* OR social) NEAR/2 (status OR level OR group*
OR household OR background OR incongru* OR resource*)) OR (Psychosocial* NEAR/2
variable*) OR (economic* NEAR/2 hardship*) OR demograph* OR sociodemograph*
OR neighborhood* OR neighbourhood* OR (Financial* NEAR/2 resource*) OR (family
NEAR/2 (size OR large OR small)) OR (number NEAR/5 (children OR offspring)) OR ethnic*
OR multiethnic* OR employment*))) AND DT=(article) AND LA=(english)



(+>2e19)
Apuyis

+
Ajiwey juased
(-218uls :jo4)
snje3s |ejew
{(-) @uapisau
Jo aoeyd

(0) snyeys
21WOU023
-0120s ‘91dnod
103105 :(0)
2InniIs
Anwey (o)
JuswAho)dws

(+) @uapuadapul
{(+) 1043u02-J]3s

£(-) Ka1xue £(0)
ssaupjoq |e120s (o)
A)1gess jeuonjowy
£(0) wsiuondapIad
£(0) ssausno1dsuod
eIny ()
uoisusyaiddy

{(+) @ueujwoq

(+) @ueydadde (+)
uo1IN|0Sa4 I21)JU0d
‘(+) uonoeysnes (+)
UaJp|Iyd Jo Jaquinu
‘(0) uoneanpa

‘(0) yuswholdwa
‘(0) @8e Jayjow

‘(0) an3ney
(0) Jopual ‘(-) ssau3s Sunpuaied

Xapu|

sisleue  3dusaplyUO)

uo|ssaidal |ejusied
siskjeue
uole}a.110d
VAONY

AemauQ 20Sd

sashjeue 9)eIsqgns

Yred Koed13-30Sd

Koeoiye-j1as Sunuaied jo sioyoeq

[¥S-6T]

[81-9] X (8°2) s¢
o<

op-T€

(8'9-€) ¥'S X oe>
[9-0] [0s-8T]
(06'T) 65°C 697 (66'7) TS'vE

Tct

89

0T

193

esRwWY / SO 910z “AsuusH
£10C 21213d

78 oneqnf]

eneou) / [S0) “oeno08e243
TT0Z ‘ojjelg

eljessny / e} 7 8uluung
salpnys Auo siayjon

*(0E=N) Ma1A31 D13RW)SAS BU} Ul PAPNIdUL SIIPNIS DY} JO SIIISIIIDRIRYD S} JNOGE UofjewIojul pa)ieaq *T djqel Arejuawa)ddng



(0) poddns
1120S (+)
Ayenb jeyuew
‘(0) sneas
JuswAhodwa
|eusajew

{(-) aanssaud
JIWOoU0dd

(0) @>uapisai jo
A5 “(0) poddns
Slayow
Siayow (0)
Moddns spuaiy
:joddns

Jo @21nos

(+)

(s9h) Aynouyip
1ejuswdo)anap
PIIY2£(0)

a3e piya£(0)
J9puad pliyd

(0) 4opuad
‘(0) ua1pliyd
Jo Jaquinu
‘(0) @3e piiyd

“(+) uonoeysnes
Sunuaied ‘(-)
ssau3s Sunpuased
panisoiad ()
ssaljsip Sunuaied
‘(+) ssaays Sunuased
(0) sa1ssey

Ajep Sunpuased
‘(0) suoisn1
aAisod (-) Jouss
aAI1U300 aAnedau

‘(0) uaapiIy2

Jo Jaquinu £(0)
]2A9] JeuoEINPS
Jeusajew ()

a3e jeusajew

‘(0)

uolssaidap jejua.ed

‘(0)

uonesnpa siayjow
‘(0) uonoeysiyes
Moddns annejas
‘(+) uonoeysijes
Moddns puegsny
‘(+) saowaw
pooypiiyd

saskjeue

ajeasqns

uolssaidas Aoed13-D0Sd

siskjeue
uoissaidas

siskjeue
uoissaidas

sishjeue
uo|ssaidal
fuonejaiiod

J0Sd

J0Sd

apeuw-§|as

[s-2]
(ze0)1ET

[€T-T]

(co) ve's
:aanoyym
ua1pIyd
{(60°€) TT'S:aQ
Yam ua1pjiyd

[29'€-6L°0]

(€2°0)8T°C

[9-6]
(ov0) TS

8¢

4

(8'v) €€ L

aa inoyyum

uaIplIyd jo

SJ9Yjow 8¢

pue aa yum

ua1p)Iyd 4o

[rt-02] siayjow €€

(LT'S) 6T¥E 1L
[tt-8T]

(70°9) ¥9'1€ 1TT

x 91T

oWy /

juswdojanap

mnoyym pue

eneotd Yum pliyd
[]IETNNY /
ueder /

SD  900T Unzep

LTOT 212eA0Y
73 OIN0JO
SO Onjrey

6T0C
‘eanwejep) 9
SD ssidy-ya1miny

§S00¢C

‘suaiyag
‘ojowewe
‘Mnzns

o] ‘RemojjoH

(panunuo)) (0E€=N) M3IA3. D138 WISAS BY Ul PAPN|IUI SIIPNIS DY JO SI1ISLISIDRIRYD B3 JNOge Uoljew.ojul pajie3ad T a)qel Atejuaws)ddns

9 Jaydeyd

194



(+) poddns
Spusliy yum
uoieysies

{(+) poddns
[puegsny yum
uoloeysies
{(+) poddns
1ejuaied
pooypiiyd>
{(+:ueder)
:A1unod

‘(0) xapu! S35

(+) suostad
uoddns jo
Jaquinu “(+)
Moddns jedos

£(0) 49pJo
g {(0) o8

{(-) swajqoud
Joineyaq
aAndnisip pjiyd
{(0) @8e piiyd

‘(0)
uonesnps (o) ade

{(+) Ananoe
1ed1sAyd (-) an3iyey

(0) uordnay

‘(0) ueqan aouapisal
“(+ snosediwnd
-uou) Ayued ‘(+)
W99)SD-419S “(+)
awodul eyded
Jad ‘(+) a8erew
e a3e ‘(+ paue)d)
foueudaid uoy
ssaulpeal ‘(+ sak)
Juswhojdwa ‘(+)
]2A9] JeuoneINPa
‘(+) @8e s1ay301

(0) fronxue

siskjeue
uoissaidas

siskjeue
uoissaidas

sishjeue
uoissai8as

sishjeue
uoissaidas

[er9-6]
(8¥°€)

68°9 osaueder
(20y)

dpew-§|9S  £0°G:ULdLIBWY

[s-€]

[1-0]

(Lz'v) S0's

Koeoiye-j1as Sunuaied jo sioyoeq

(esaueder) [sp-L7]
05 SA (747}
(ueauawy) €1°8€SN (08°€)
675 19'Ge ueder

9t (¥'8)0'Ce

Ge<
§€-0C
X 6T=>

[8%-07]
X (7¥'S) SSvE

siayjow
asaueder
pTT+UBdLIBWY
Tt

SEC

LET

06T

(423

195

AaxanL »00gade4 asn

600C
‘Yolupuin g
‘ojowewe
‘Kemo)joH
‘Mnzns

6T0C
‘plesaszyy
% ‘sqooer
“e)id ‘spnis

910T
‘leypiueleyq
% ‘UewnyA3Q
‘ejewlIN
‘ejeuepy
‘noouys

020 ‘ueny

SD 7 ueqejeg-jos8

(panunRUO)D) *(0£=N) M3IAJ d13eWSISAS BY} U] PAPNJDOUL SIIPNIS Y3 4O SOI3SII30RIEYD S} IN0JE UO[RW.IOUI Pa)ie}ad ‘T d)qel Aieyuawajddns



(+) ‘)
poddns |eos Aynaiyip Juejul

‘(0)
Jusweladwsay
juejul
paniaoiad

‘(0) Buraqgjiam
Jueyur ()

‘(0) Moddns wJajaid a1e)

)
{(+) poddns  Aynouyip Jueyul
|eyLIBW-|e1D0S panieoad

‘(-) uoissaudap

“(0) poowr ()
uolesnpa Jo sieak
JoJaquinu ‘(0
esediwnd) Aued
‘(0) partew sieak
JoJaquinu ‘() a3e

“(0) @ouauadxa

‘(0) ssa43s (0) poow
/uoissaidap ‘(0)
wWa9)sa-413s ‘(0) a41)
Uaim uondeysies

(+)

awodul Ajiwiey £(+)
uolesnpa jeutajew
{(+) 35d dyads
4sey {(-) uoissaudap
|eusajew

saskjeue
yzed
{uone|a.110d

sisAjeue
uolne|alio)

sishjeue
uoieja.io)

9)easqgns
£oe21443-505d

20Sd

9)eos
2ouaadwod
-ISd

[8€-6T]

(€0°0) ST°0 X f39ka SS

siayjow

Syueyul
w)aid a3e)
TZ B Wi} 617

[cT°0-0] X [4:14 0L

passaidapuou

8€ SA

passaidap 8y

[oy-o1] 98

[80°'T-G2°0]
19°0 X

9861

‘uewinos]

eoLBWY / ndwegq 2 BUOJIND
SjuBUI WIS} €T0Z ‘U3yod 3

SAsyueul ‘ojler 4apdld

wu3a4d jo ‘Yresodn

eoLRWY slayow N4 M9 7 ‘ayeg
passaidap ou 166T

eouswWy S passaidap

SO ‘pueyjp9 g L

(panunuo)) (0E€=N) M3IA3. D138 WISAS BY Ul PAPN|IUI SIIPNIS DY JO SI1ISLISIDRIRYD B3 JNOge Uoljew.ojul pajie3ad T a)qel Atejuaws)ddns

9 Jaydeyd

196



Koeoiye-j1as Sunuaied jo sioyoeq

197

+2<) () fanue [o¢-81] JszizL  ueds
awoy je a)doad {(-) uoissaudap siskjeue ¥10C

Jo JaquinN wnyedisod  uoissaidal san ST'0 SIS (v'v) 60°CE LTEITL / NdmgT  “leatanor

£(0) @8n3saud
Jeuoryednado
sJay3ed £(0)
uolnesnpa
sJay3ed £(0)
a3nsaud
Jeuonednado
SJ9UI0N £(0)
uofeonpa
sJay30I £(0)
Sunuaied
9AI309]100
pooyioqy3iaN
(0)
uolezi|enos
9A1}29]]00
poouyloqydiaN
‘(0)
JUSWSA|OAU]
|eos
pooyloqysiaN
{(0) Aenb
pooyloqydiaN (6%) ueoBWY
£(0) ssaa1s ueadouny
Anweq (0 (v5=N)
uedLBWY) siskjeue a)easqns 98:71 uedRWY 8002
Aydruyia (0) uoissaidap  uoissaiSas Aded1Py3-D0Sd  dPeID Yuno4 X X ‘€0T:TL  eouawy uesLyy T ‘uosAL®|IH

(panunRUO)D) *(0£=N) M3IAJ d13eWSISAS BY} U] PAPNJDOUL SIIPNIS Y3 4O SOI3SII30RIEYD S} IN0JE UO[RW.IOUI Pa)ie}ad ‘T d)qel Aieyuawajddns



‘(+) poddns
|edueuly
Suinieoai ‘(+)
1euded jesnods
‘(+) poddns
|esnods

(o) smeis
-DIWOJ0LIS

(0)

JUSWISA|OAUI JBYIR)
“(0) ssa43s SuLiayey
‘(0) @104 U0 sya112q
Siaupey (+)
uo[3oBySIYeS |eylew

‘(+) @duene
Sunuaied ‘(o)
s1adjay dnsawop
‘(0) @snoy uta)
syua.ed(pueid) ¢(0)
UaJp|Iyo Jo JIaquinu
‘(0) @3eruew jo
sieak () snyeys
Jejiiew (0) smexs
Juawhodws (+)
]ona] uonesnpa

‘(0) wodul sisAjeue yred

ployasnoy ‘(+) ade

(0) @131t £(+
‘snosediwnd (+) uaapyIyd Yyum
-uou) fyued  sdusLadx] {(0) a8k

3)easqns
‘uone|auiod Adediy3-30Sd

(92ueLIEAOD
jo sishjeue) 8)easqns
VAOINY A2ed143-50Sd

[9-2]
(cT) 8TV

[80°1-80°0]

X

9T'Ly

(9€°2) 60°6€ 06T

6¢ 3]qe3LI-UoU
8 ¥ 1qeII
[ev-eT] 1€ €5

euiyd /

Ssjuejul
3)qey-uou

pue ajqejul

vsSn  josiauyow

ST0C

SO ‘1773 0my)
saipmas AJuo saayjes
[41r4

‘Psmajaiwyd

7 ‘uosuyor

N4 puly ‘ueiow
M9T 9 ‘uewinos]

(panu1uo)) (0£=N) M3IA3. D138 WISAS BY Ul POPN|IUI SIIPNIS DY JO SI1ISLISIORIRYD B3 JN0ge Uoljew.ojul pajie3aqd T a)qel Atejuaws)ddns

9 Jaydeyd

198



“(+) yneay jua.ed

‘(+) sasnods sy}

yum diysuone)al

“(+) uoneyos!

‘(+) @us12dwod

“(+) uonpLsaL

‘(+) uaapiy 03

juawydeRe ‘(+)

uolssaudap :ssa.s

urewop juaied

‘(+) @2104u1a1 “(+)

Aniquoensip ‘(+)

Sssulpoow ‘(+)

ssauguipuewsp

S.uaip|iyd Jo

suondadiad ¢(+)
Aiqeydadde(+)

Ayigeydepe :ssans

urewop piiyd ‘(+)

ssa.ys unuased (o)

‘(0) uaapyiy>  uonesnpa sisyie
JoJaquinu ‘(0) Juswhojdws
‘(0) 4opuad Jeusszew ‘(o)
‘(0) 98y swodul ‘(o) 98y

Koeoiye-j1as Sunuaied jo sioyoeq N
-
sishjeue [97-97]
uopejaiioy 20sd  [8¥-9TlSE x 9'5e v6  eduswy / SO 686T ‘OpLEIN

(panunRUO)D) *(0£=N) M3IAJ d13eWSISAS BY} U] PAPNJDOUL SIIPNIS Y3 4O SOI3SII30RIEYD S} IN0JE UO[RW.IOUI Pa)ie}ad ‘T d)qel Aieyuawajddns



(0)

‘(0) 8z1s Ajlwiey 2dueId)0] ‘(+) adoy

‘(0) smers ‘(+) uonoeysnes

JlWOoU0d3 Jeyuased (0)

B E] Ayiso131131 4(0) 19n9)

‘(+) smers Jeuoneanpas ‘(o)

21WoU02d K)Aioe J933UNjOA

panieiad ‘(+) Jou Jo swoy je
a1 Jo Ayjenb :(0) sneas yiom 8T0C ‘Z3e) 3
‘(0) Koeoy0 ‘(0) 49puas “(0) 15913 ajedsqns ‘YS19dN ‘pesy
9A11I9)10d Uneay panediad  uonejauiod Aed1y3-30Sd 01> X [¥S-07] T'vE 86T [ELES / SO uospineq

‘(0) yneay

1e21sAyd ‘(-) sawelq

“(0) -J19s ¢(0) @duerdadde

JuswAojdwa’(-) “(0) qowny (+)

pssu poddns Suluueid ‘(+)

181205 “(0) Suiweuyas sniisod

uol3oe)sies ‘(0) Juswa3e3ussip

uoddns |eros Jeso1neyaq ‘(o)

‘(0 9)3uis) adAy poddns juswniisul

ployasnoy ‘(o) Buisn (o) poddns

Xapul 4|3 Jeuonows uisn

:a8ejuenpesiq ‘(+) Buidoo aniyoe

J1Wou0d3 :sa1893ens Suido) (g'q)

-01208 dA3e|Y ‘(-) steah g >piyo jo L9€gsIy3ed [414
(0) 19n9] Jaquinu ‘(o) Jopuad sishjeue (8'%) 950y 79 ‘0]je19
uonesnp3 ‘(0) @8 ‘(-)andney  uoissaigal 20Sd [s-0] X EYEISIBYION 9/TT  elensny / e} ‘upjood

SaIPNIS PaXIN syudied

(panu1uo)) (0£=N) M3IA3. D138 WISAS BY Ul POPN|IUI SIIPNIS DY JO SI1ISLISIORIRYD B3 JN0ge Uoljew.ojul pajie3aqd T a)qel Atejuaws)ddns

9 Jaydeyd

200



) ()

pssuuoddns  juswessdwsy
pandIdd  PIIY2 Ind1yia

() aHay

{(+) ‘() 2ouadnPu)

oddns jeros Jeuonow3

(+) Juswaajonul

(0) Ayjenb a8eew
‘(0) an3ney (-)
uoissaidap

“(+) faixue «(-)
ssau3s (0) yyesH
1184910 JUBIEd

sisAjeue yred
‘uonejaiio)

sisAjeue yyed

20Sd

J0Sd

[¥-0]

[e'€T-08°2]
:dnou3 jewuou
(t6°€1-78]
:dnoi8 gHay

Koeoiye-j1as Sunuaied jo sioyoeq

[6t-6T]

(66')

67°9€:51943RY

(¥9°v)

Ty TEpEISIayIoW

(L1°9) 98°6€
:dnoug jewsou
‘(62°9) 98°0%
:dnoi8 gHay

X syuased Joy

SIayley TET pue
sIayjow 168

TST

elessny

[EH|

201

(,08)

PIIYd [Jewou
SA(T2)

PIIY2 QHaV

€T0T ‘Opem

% ‘UIo0)
‘pnenkai]

o] ‘ojjeln

10T
“1Yagnjo

R ‘7ML

SO ‘uenog-izuly

(panunRUO)D) *(0£=N) M3IAJ d13eWSISAS BY} U] PAPNJDOUL SIIPNIS Y3 4O SOI3SII30RIEYD S} IN0JE UO[RW.IOUI Pa)ie}ad ‘T d)qel Aieyuawajddns



(+) 3Sd 1eusrew
{(+) uonoejsies
Sunuaded :siayyeq
{(+) 35d |euiaed
{(+) uonoeysnes
SunuaJed :siayjop

‘(0) smess |eyuew
“(0) 1043u0 je3ua.Ed
{(+) 101nRYRq
Sunuaied paBedus
Jo anoddns ¢(0)
Jolneyaq unuaied
SA12490 40 3]13S0Y
‘(0) 329y€ anRIsod

‘(0) 109ye 9AnESBU

“(0) smeis ‘(+) Aoed1ye-y1as
1eaew ‘(o) Jesauad :siayye
swodul Ajiwey (0) £(0)1043u02 |e3UB.IEd
‘Jou Joayym Japuas (o) a3e £(0) Jo1neYaq
((0) Apuyre ‘(o) swejqosd  Bunusied pa3elus
:SI9Y3e Jolneyaq 4o aaoddns ‘()
“(0:218u1s)  pjiyd :siayze4 Joineysq Sunualed
snje3s |ejew (0:9]eWDY)  BAI2ID0D 4O 3)1ISOY

‘(0) awooul uapual ‘(o) 98e  ‘(0) 399e aAnIsod
Awey(o  ‘(-)swajqosd  “(0) 109ye 2ANESBU
aHym) A1y Joineyaq ‘(+) Koeoyga-y1as
ISISYION  PIIYD SISO |esdual isiaylon

(L6°€)

8L°0€:sI9Y3eS
sishjeue ajedsqns (0L€) 08T:s19U3ey 020z ‘0e9
uolssai3al Aoed1y3 -D0Sd [29°0-zT 0] Gy 6S'8T:SISYION  08TiSISYI0W eulyd / SO Ry ‘Suep

[es-07]
(5°9)
G8"EEISIAYIRY
[sb-17]
sisAjeue [s-€] (€1°S) eisIaye)
uolssai3ay vSd (eLo)eLe X GpogsIayow 6pisiayiow  eduswy / SD €T0T YPopInp

(panunuo)) (0E€=N) M3IA3. D138 WISAS BY Ul PAPN|IUI SIIPNIS DY JO SI1ISLISIDRIRYD B3 JNOge Uoljew.ojul pajie3ad T a)qel Atejuaws)ddns

9 Jaydeyd

202



(-) uoissa.33e
S8 i (+)
19puas (0)
a3e :suay3ed
(-) uoissau33e
‘S8 :(+)
J9pua8 (0)
98y :s1ayjo

‘(0) 98e
() (Ypwem)

audsip Sunuased

‘(-) (®Anoeausano)

aundisip Sunuaied

“(+) Awouoine jo
asuas |ejuaied

‘(+) ssaupajejal

Jo asuas

|eyuaied :siayjeq
‘0)

Japuad (o) aBe (+)

SAI}DBILIDNO (+)
Awouolne jo
asuas jejuased
‘(+) ssaupajejal
Jo asuas jejualed
'SI9YIoN

(+) yywaem

(-) Ayinpoes9n00
:U01e|9.1I0d

{(+) Awouoine

‘(+) Aniqess
Jeuonows (0)
SSBUSNOIIUBIISUOD
‘(+) ssauajqesalde
“(+) uoissanesxa
:Ayneuosiad ()
|oA9] Jeuonesnps
“(0) 98e £(+
Jayjow) Japusd

a)easqns

siskleue  3dus3adwod
uolissaidas -ISd
a)easqns

sisleue  sdus3adwiod
uoIssai8ay -ISd

[T9TTT] "2l
qrot-slgLTL

Koeoiye-j1as Sunuaied jo sioyoeq

[19-87]
G Tiisiay3e
[es-La]
9'9€:SIaUI0N

[LT-¥T]:€L
[sT-zT] Tl

[6-9]1G°L:TL L6t

[¥9‘9°€€]

siayiey

‘[8s‘T €€l

siayow gl
[T'19%22]

0'6€ 519438}
[esTL2]
T'9g:sIayI0W

€05

0EvisIaye)
oEpisIayoW

siayiey

92y 73 SIYIoW
99% 7L
SI9U38} 05573

‘TL Sisyjow y65:TL

203

€T0T ‘d1zulid
7 21n0¥%3Q
‘Susua0s
‘ueeH ap

wnigjeg / n4£89

6007 2110420
7 ‘@lzulid
‘ueeH ap

wnigjeg / n4k99

(panunRUO)D) *(0£=N) M3IAJ d13eWSISAS BY} U] PAPNJDOUL SIIPNIS Y3 4O SOI3SII30RIEYD S} IN0JE UO[RW.IOUI Pa)ie}ad ‘T d)qel Aieyuawajddns



‘() 4ouysed
40 ]043u02
9AIDI20D
:Sisyieq
‘(0) 1043u00
9AI2120d
sJauped
:SI9YI0N

(+) @usjadwod

‘(+) uonoeysnes

“(-) s1ossauns ‘()
spJemal {(-) ssaiis
‘(-) uoissaidap ‘(+)
Angessuinas,piiyd
Jo uondaniad
“(+:s19y30W)
Japuad suayre

(+) uonoeysnes
Jeyuased (+)
2ousjedwod
Jeyuased (-)
$10SS243S (-)
spJemal {(-) ssaiis
‘(-) uoissaudap “(-)
funqessuinas,piiy>
Jo uondaniad
SI9YIoN

‘(0) 19pusd

‘sishjeue
yjed 9)easqgns [zzTTvo]
‘uonejaniod  A2ed1y3-505d (¢1°0) 99°0
CeL
siskjeue TTL
uoissaigal 20Sd Ho e}

(20°9)
yT'GEISIaYIeS
(t1°9)

X LLTESIBYIoN

(15°6)
£0°ZESIYIe
‘(6t°'S)

X 8'6¢:SI9YloN

G8gisiayley uteds n4 8T0C
08S:s1ayjow / wIT“l  “Je3js opion
6T0T ‘UIPOOM

TLisIayyey 3 ‘uasyIang
p:siay0W epeue) ndAz ‘noo

(panunuo)) (0E€=N) M3IA3. D138 WISAS BY Ul PAPN|IUI SIIPNIS DY JO SI1ISLISIDRIRYD B3 JNOge Uoljew.ojul pajie3ad T a)qel Atejuaws)ddns

9 Jaydeyd

204



Koeoiye-j1as Sunuaied jo sioyoeq

205

* UoljeIOSSe OU 0 fUofeIdosse aniedau 1o aalisod JuedIudis -uou A)|ednsiiess : - 10 +, {papiodal a1am syaam Jo SYIUOoW 1 ‘sJeak ojul palianuod usaq sey uaip)iyo jo ade | ‘s)qedndde jou 3/ {pa
-{odal J0U X $aaM=M ‘YIuoWw=w ‘1edk=A {Sn}e)s JIWoU0I30105=53S 1= ‘dN-M0)|0j=n4 {|eUOIIIS-SS010=S)) ‘aileuuciisanb a)oy Judled jo uondadiad-jas=ydds ‘@]eds Aqeqg pue JayloN=Sgn
Quawainseaw Aouady-J|as Suiuaied=ySd xapu| ssans Sunualed=|Sd ‘Koediya-j1as Sunualed=3sd @usjdwo) Jo asuas Suipualed=)0Sd ‘=uoniuyaqg pJepueis=as :suoljeinaiqqy SajoN

‘(0) (TL/TL
Nexeuaid) dii (+)
T 3e 92ua3edwod

Jejuased €(0) zL
e Suiuonuny
Ajiwey (0) TL
je Suiuonduny

Anwey (0)
Suiuonouny Ajiwey

|eyeusud :siayed
(0) (z1/1L
Neyeuaid) di “(+)
T 3e 92ua3edwod
1equased (-) TL

e Suiuonduny

Ajwey ‘(o) 21
Je Suluonouny (z2)
Anwey (+) g TESIAYIeS
Suiuonouny Ajiwey sishjeue (Lv) YTT:SI94le) S MO)
1ejeusid [sisyjoy  uoIssau3ay 20Sd 190 X £6T:SIBYI0N yIT:SIaylow oWy SAYSUY3IY N4 w8l  000T ‘Yineuy

(panunRUO)D) *(0£=N) M3IAJ d13eWSISAS BY} U] PAPNJDOUL SIIPNIS Y3 4O SOI3SII30RIEYD S} IN0JE UO[RW.IOUI Pa)ie}ad ‘T d)qel Aieyuawajddns



Chapter 6

206

Supplementary Table 2. Results of the quality assessment of the studies included in the systematic review
(N=30).

Baker et al., 2013

Cooklinetal.,
2012

Cutrona &
Troutman, 1986

Davidson Arad et
al., 2018

deHaanetal,,
2009

deHaanetal.,
2013

Dunning & Giallo,
2012

Ercegovac et al.,
2013

Finzi-Dottan et al.,
2011

Giallo et al., 2013
Gordo et al., 2018
Gou et al., 2019
Henney, 2016

Hill & Tyson, 2008

Holloway et al.,
2005

Hurwich-Reiss &
Watamura, 2019

Jover et al., 2014
Katkic et al., 2017

Knauth, 2000

16

1)

15

16

18

20

17

16

19

18
18
17
12

18

15

18

14
15
16

86.4

68.2

2.7

90.9

7.3

2.7

86.4

81.8
81.8
7.3
54.5

86.4

68.2

81.8

63.6
68.2

2.7

good

excellent

adequate

good

excellent

excellent

good

good

excellent

excellent
excellent
excellent
adequate

excellent

adequate

excellent

adequate
adequate

good



Supplementary Table 2. Results of the quality assessment of the studies included in the systematic review
(N=30). (Continued)

Kwok & Li, 2015 2 2 1 2 2 2 2 0 2 2 2 19 86.4 excellent

Mazur, 2006 1 1 1 1 2 1 2 2 1 2 2 16 7127 good
McBride, 1989 1 1 0 2 1 1 1 0 1 1 2 11 50.0 Low
Murdock, 2013 1 1 1 2 1 1 2 2 2 2 1 16 727 good

Ogel-Balaban &

Altan, 2020 2 1 1 1 2 2 2 0 1 2 1 15 68.2 adequate

Shrooti etal, 11 2 2 2 2 2 2 2 2 1 19 84 excellent
2016

Studts et al., 2019 1 1 1 2 2 1 2 2 1 2 2 17 773 good
Suzukietal., 2009 1 1 2 2 1 1 2 2 2 2 2 18 81.8 excellent

Teti & Gelfand,

el 1 1 1 1 1 1 2 0 2 2 2 14 63.6 adequate

Troutman et al.,

2 2 2 1 2 1 1 1 1 2 1 X
2012 0 5 68.0 adequate

Yang et al., 2020 2 2 2 2 2 2 1 0 0 1 1 15 68.2 adequate

Notes: Each item was scored depending on to what degree the criterion was met: yes = 2 points, partial = 1 point, no=0.; '
study total sum score divided by the total possible score of 22; # A percentage score of >80%, 70%-80%, 55-69% and <55%
was rated as “excellent”, “good”, adequate and “low”, respectively.

Factors of parenting self-efficacy
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Supplementary Table 3. Mothers, fathers and PSE, results from studies carried among parents with sub-
group analysis (n=6).

PARENTAL FACTORS
Socio-demographic

de Haan et al., 2013 ?;Gou et

Gender(female) al., 2019 2; Gordo et al., 2018 @;
de Haanetal.,2013J; Gouet Gordo et al., 2018,
al., 2019,

Age de Haan et al., 20133 de Haan et al., 2013 Q;

Murdock, 2013 @;

Ethnicity (native) Murdock 2013 &+

Parents’ Personality/Psychological factors

Gordo et al., 2018 @;

Depression Gordo et al., 2018 G

Parenting stress Gordo et al., 2018 @;
(higher) Gordo et al., 2018 &

Gordo et al., 2018 @;

Parenti d
arentingrewards . rdo etal., 20183

Gordo et al.,2018 @;

P .
arenting stressors Gordo etal, 20187

Parenting self-
efficacy (Global
level) (higher)

Murdock, 2013 @;
Murdock, 2013 &,

Partners’ parenting Yang et al., 2020 @;

\f-effi
se' S Yangetal., 2020
(higher)
parental Knauth, 2000 @;
competence Gordo et al., 2018 @;
. P Gordo et al., 2018,
(higher)

Knauth, 2000 &'

parental affect Murdock, 2013 ?; Murdock,

© 20134
3
= Psychological de Haanetal., 2013
S need satisfaction Q?;dede Haanetal.,
_ (relatedness) 201334
208 ;
:Zfih:;:ifgition de Haanetal., 2013 %;
de Haanetal., 2013 G}
(autonomy)
Parental-child interaction
Perception of
Gordo et al., 2018 ? Gordo et al., 20183

child’s vulnerability



Supplementary Table 3. Mothers, fathers and PSE, results from studies carried among parents with sub-
group analysis (n=6). (Continued)

Parenting
behavior(control)

Parenting behavior
(hostile or
coercive)

Murdock, 2013 @

Parenting behavior
(supportive or
engaged)

Parenting
satisfaction
(higher)

Parenting
discipline
(overreactive ),

de Haanetal.,, 2013 9;
de Haanet al.,, 20133}

Parenting
discipline (warmth

);
CHILD FACTORS

Age

Gender (girls)

Health
Behavior problems Murdock, 2013 Q;

Aggression (more) de Haanetal,, 2013 %;
68 de Haan etal,, 20139

SOCIAL CONTEXTUAL FACTORS

Social Support

Marital status
(single)

Partner violence

R Vi Gouetal., 20195
(coercive control)
Occupation Characteristics
Family factors

Household income
(higher)

Murdock, 2013 ?; Murdock,
20134,

Murdock, 2013 &'

Murdock, 2013 @

Murdock, 2013 2 ; de Haan et

al.,, 2013 9;

Murdock, 2013 &, de Haan et

al., 201343

Murdock, 2013 ?; Murdock,
20138

Murdock, 20133

Murdock, 2013 ?; Murdock,
20133

Gouetal., 2019 ?

Murdock, 2013 @; Murdock,
20134,

Murdock, 2013 &

Gordo et al., 2018 @;
Gordo et al., 2018 @;
Yang et al., 2020 @; Yang
etal., 20208

deHaanetal., 2013 @;
de Haanetal., 20134}

de Haan et al., 2013 @;
de Haanetal., 20138

Factors of parenting self-efficacy
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Supplementary Table 3. Mothers, fathers and PSE, results from studies carried among parents with sub-
group analysis (n=6). (Continued)

Family functioning Knauth, 2000 & Knauth, 2000 2;

Perceived
Importance for
family relationship

Knauth, 2000 ?; Knauth,
20005

Notes: " summarized data from studies performed in parents with subgroup analysis on mothers and fathers;
Q: Results for mothers; & results for fathers;

Bold and italic indicates different directions of the associations between factors and PSE in mothers and fathers.
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ABSTRACT

The aim of this study was to conduct a systematic review and meta-analysis on the effec-
tiveness of interventions to increase children’s water consumption. A systematic litera-
ture search was conducted in seven electronic databases. Studies published in English
before 18 February 2019 that evaluated any type of intervention that measured change
in water consumption among children aged 2-12 years by applying any type of design
were included. Of the 47 interventions included in the systematic review, 24 reported
a statistically significant increase in water consumption. Twenty-four interventions (17
randomized controlled trials and seven studies with other controlled designs) were
included in the meta-analysis. On average, children in intervention groups consumed 29
mL/d (confidence interval [CI]=13-46 mL/d) more water compared to children in control
groups. This effect was larger in eight interventions focused specifically on diet (MD=73
mL/d, CI=20-126 mL/d) than in 16 interventions focused also on other lifestyle factors
(MD=15 mL/d, CI=1-29 mL/d). Significant sub-group differences were also found by study
setting and socioecological level targeted but not by children’s age group, intervention
strategy, or study design. In conclusion, there is evidence that, on average, lifestyle
interventions can lead to small increases in children’s daily water consumption. More
research is needed to further understand the specific intervention elements that have
the greatest effect.



INTRODUCTION

Water is a healthy alternative to sugar-sweetened beverages (SSBs), of which high
consumption has been associated with weight gain(1-3) and tooth decay(4, 5) in both
children and adults. Guidelines therefore recommend introducing plain water when
children are 6 months old and that it should be the principal source of hydration for
children older than 1 year(4-6). In addition, the consumption of cow’s milk for children
older than 1 year is also recommended, because milk can contribute nutrients to
children’s diet(6). Evidence from longitudinal studies suggest a weight-reducing effect
when consuming water instead of SSBs in children and adolescents(7) as well as in
adults(8). Some controlled trials have also found that promoting water consumption
among children reduces weight gain(9, 10). Different mechanisms might underlie these
findings. The total amount of calories consumed may be reduced as water contains no
calories, whereas SSBs do(11, 12). Another mechanism supported by Varsamis et al. may
be that consuming SSBs is linked to elevated glucose responses and sustained eleva-
tion in plasma insulin during a day of prolonged sitting(13), which could lead to higher
calorie intake in subsequent meals. A review by Daniels and Popkin suggested that the
consumption of water instead of SSBs during or before meal times might reduce the
energy intake during the meal(14).

Choosing to drink water as the main beverage is a habit which is likely formed in child-
hood(15, 16). The family environment is viewed as the principal place where dietary
habits are shaped, especially during early childhood(17). Parents create the food envi-
ronment in the home and often act as the role-models and gatekeepers for the dietary
behaviours of their children(18-20). When children become older, the preschool and
school environment can also influence the consumption behaviours of children(21, 22).
Most interventions that target dietary and obesogenic behaviours have therefore been
conducted in either the home- or school- environments; the latter, in particular, have
received a lot of attention(23, 24). Some of these lifestyle interventions focus specifically
on changing children’s diet and the consumption of specific foods or beverages(25, 26)
or multiple types of foods or beverages(27). Other interventions focus on changing both
dietary behaviour and other obesogenic lifestyle behaviours such as physical activity
and sedentary behaviour(28, 29).

In a previous systematic review by our team, we identified potentially modifiable factors
that were associated with children’s water consumption, these factors were the child’s
self-efficacy, parental self-efficacy, and parental- restrictive and encouraging feeding
practices(30). By targeting such factors, lifestyle interventions may be able to promote
the water intake among children. A positive effect of such lifestyle interventions has also
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been found for related outcomes such as the reduction of SSB consumption(21, 22, 31)
and reduction of weight gain(22, 32, 33). Although limited, recent evidence provides
some indication that water consumption among children may indeed be promoted by
interventions(24, 34). A systematic review by Cradock et al. on interventions to increase
drinking water access and consumption in children younger than 5 years old found that
12 of the 18 studies that measured children’s water consumption reported positive ef-
fects on water intake(34). A meta-analysis on the effectiveness of lifestyle (diet with/
without other obesogenic lifestyle behaviours) interventions on SSB and water con-
sumption among children and adults by Vargas-Garcia et al. only included seven studies
that targeted children and found an increase of 67 mL/d in children’s water consumption
(24). However, to date, no comprehensive and rigorous evidence exists on the effective-
ness of interventions to promote water consumption among children of preschool and
primary-school age. The aim of this study was therefore to conduct a systematic review
and meta-analysis on the effectiveness of interventions to increase the consumption
of water among children aged 2-12 years. We focused on children older than 2 years
because patterns of and recommendations for beverage intake among children aged 0
to 2 years change substantially for water, breastmilk, cow’s milk, and juice(35).

METHODS

Search strategy

A systematic literature search for relevant studies was conducted in seven electronic
databases: Embase, Medline Ovid, Web of Science, Cochrane, PsychINFO Ovid, CINAHL
EBSCOhost, and Google Scholar on May 11, 2018(30). This search was updated in all
seven electronic databases on February 18, 2019. A combination of key words was used
in the search: (water or beverage* or drink* or related key words) and (child* or infant*
or toddler* or related key words) and (intervention* or trial* or strateg* or effect* or
promot* or related key words). The search strategy was adapted to each database. The
full search strategies are presented in the Supporting Information. In addition to the
database search, references of relevant articles were screened for other studies. The
systematic review protocol for this study was registered in the PROSPERO registry under
registration number CRD42019124808 on April 18, 2019.

Selection process

The duplicates of records retrieved in the search were removed. Subsequently, two
independent reviewers (C.F, and L.W. or M.B.) performed title and abstract screening
of the remaining records in order to identify studies that met inclusion criteria. Then,
copies of full text articles were ordered for all remaining studies, and full-text screening



was performed by two independent reviewers (C.F., and L.W. or M.B.). At both stages,
disagreements that arose were discussed between them and, if necessary, resolved by
consultation with a senior reviewer (H.R.).

Inclusion and exclusion criteria

We applied specific inclusion criteria in the selection process. (a) We included partici-
pants with mean age between 2 and 12 years at baseline. (b) For the systematic review,
we included any type of study design that allowed us to study the effectiveness of an
intervention to increase the consumption of water among children, such as: randomized
controlled trials (RCTs), non-RCTs, and other controlled- and non-controlled quasi-
experimental designs. For the meta-analysis, we studied the mean difference between
control group and intervention group in millilitres of water per day. Therefore, we could
only include controlled studies that measured, within a specified time period, water
consumption amount (millilitres, litres, grams, ounces, cups, glasses and servings)
and/or frequency (consumption occasions, consumption frequency and consumption
times). (c) We included any type of intervention strategy that aimed to promote water
consumption among children. For studies that had a control group, the control group
was defined as children who were not exposed to the intervention designed to promote
water consumption. (d) We included the following categories of water: tap water, bottled
drinking water, unflavoured sparkling water, flavoured water (nonsweetened), or any
other source of safe drinking water. (e) We included studies that were published in an
English language peer-reviewed journal anytime up to 18 February 2019.

The main exclusion criteria that were applied during the selection process were: (a)
studies that only included participants from clinical populations (e.g. obesity, malnutri-
tion, gastroenteritis) as we focused on the general population; (b) studies with data of
less than 10 participants; and (c) studies that did not use human subjects. When more
than one article was published on the same data set, the article with the longest follow-
up period was used. Pilot studies; five in total(36-40), were included when a full trial of
the intervention was not available.

Data extraction

After discussion and consensus among the study team, a standardized data extraction
form was developed. This form was used to extract data from the studies by one re-
searcher (CF). The information that was extracted included: author, year and country of
study, study design and name, intervention content (setting, strategy, socioecological
level targeted, focus, frequency), control condition, length of intervention and follow-up
time, population age and characteristics, number of participants in intervention and
control groups and number of clusters (if applicable), how water consumption was mea-
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sured, participation and retention rate, and outcome data: effect of the intervention on
water consumption among children. Key data (intervention content and outcome data)
were checked by a second researcher (MB). If available, published protocol papers were
obtained and used during data extraction.

For the purpose of the meta-analysis, continuous data were extracted either as mean
with standard deviation, or as adjusted mean difference with standard error. When
studies had multiple follow-up time points, the time point with the longest follow-up
time was chosen as suggested in the Cochrane Handbook(41). For two studies that had
multiple intervention arms with different intervention elements(42, 43), we used the
intervention arm with all intervention elements combined. For one study that had two
slightly different intervention arms (44), the average of the two intervention arms was
used as recommended in the Cochrane Handbook(41). For specific choices for each
paper see Table S1. When data were missing, the authors were contacted to obtain the
missing data.

Risk of bias assessment

The risk of bias was assessed independently by two reviewers (CF and MB). For RCTs
the Cochrane Collaboration’s tool for assessing risk of bias was used(45). This tool as-
sesses bias: in random sequence generation, in allocation concealment, in blinding of
participants, personnel, and outcome assessors, due to incomplete outcome data, due
to selective reporting and due to other reasons. For each domain of bias, the study was
categorized as having ‘low’ or ‘high’ risk of bias. When it was not possible to determine
the risk of bias for a certain bias domain due to missing information in the article, the
domain was coded as ‘unclear’. The most serious rating across these bias domains deter-
mined the overall risk of bias; e.g. if a study was categorized as having a ‘low’ risk of bias
in five domains but a ‘high’ risk of bias in one domain, the overall risk of bias was high.
For other designs, the Risk Of Bias In Nonrandomized Studies of Interventions (ROBINS-
[) was used(46). The ROBINS-I tool assesses bias: due to confounding, in the selection of
participants into study, in classification of exposures, due to departures from intended
exposures, due to missing data, in measurement of outcomes and in selection of the
reported result. For each domain, the study was categorized as having ‘low, ‘moderate’,
‘serious’, or ‘critical’ risk of bias. For example, for the ‘bias due to confounding’ domain
we assessed whether the study corrected for confounding variables, such as the child’s
sex and age. When it was not possible to define the risk of bias for a specific bias domain
due to missing information, the domain was coded as ‘no information’. Again, the most
serious rating across bias domains defined the overall risk of bias. When there were
discrepancies in the judgment of bias between the two reviewers, these were resolved
through discussion.



Analysis

For the qualitative synthesis we calculated the number of interventions that found a
(statistically significant) positive effect on water consumption among children out of
the total number of interventions included in the systematic review. We conducted a
meta-analysis only with the subset of interventions with a controlled study design and
appropriate outcome data available. A random-effects meta-analysis was conducted to
account for the between-study variance using the mean difference in millilitres of water
consumption at follow-up between the intervention group and control groups and the
standard error of this difference. The overall mean difference and 95% confidence inter-
val (Cl) across all studies were estimated and forest plots were created that graphically
display these results. The meta-analysis was conducted in Review Manager (version
5.3, Cochrane Library). The Cochrane Handbook was used for guidance regarding miss-
ing data and combining of data(41) and the Cochrane calculator was used for making
calculations. Results from the most adjusted models were used, wherever available. If
the mean difference in water consumption between the control group and intervention
group at follow-up was not reported, the mean water consumption at follow-up was ex-
tracted separately for the intervention group and control group and the mean difference
between intervention and control group was calculated. Using follow-up scores instead
of change from baseline to follow-up scores is suggested to generate more conservative
results in meta-analyses(33, 47).

If in the paper, water consumption was reported in a different quantity than in millilitres
or within a different time period than one day, consumption was recalculated to mil-
lilitres of water per day. If the size of the portions was not reported in the paper we
used a portion size of 225 ml per drink or consumption occasion, as portion sizes of the
included papers which reported portion sizes varied between 200 ml to 250 ml(9, 48-51).
If confidence intervals were presented instead of standard errors or standard deviations,
these were calculated with the Cochrane calculator. When data was presented strati-
fied by sub-groups, such as by sex, sub-groups were combined. If standard deviation at
follow-up was missing but standard deviation at baseline was available, this was used.
For specific calculations for each paper see Table S1.

The I’ test was used to assess heterogeneity across studies; above 25% is considered low
variance between studies, above 50% is considered moderate variance and above 75%
is considered high variance(52). As specified in our protocol, subgroup analyses were
performed with 1) potential moderators: 1a) type of intervention; focus (diet vs diet +
other lifestyle factors) and strategy (education only vs other strategies + education vs
only other strategies), 1b) socio-ecological level targeted by the intervention (individual
level i.e. the child vs interpersonal level i.e. the parent or peer vs environmental level
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vs all levels), 1c) children’s age group targeted (2-5 years vs 6-12 years), and 1d) setting
(school vs nonschool vs both school and nonschool) and 2) with type of study design
(RCT vs other controlled designs). A sensitivity analysis was performed by re-estimating
the overall effect in forest plots with papers using the mean water consumption and
standard deviation in intervention group and control group at follow-up. A funnel plot
was created of all studies and inspected visually.

RESULTS

Study selection

The inclusion and exclusion of articles is described using the preferred reporting items
of systematic reviews and meta-analyses (PRISMA)(53) flow chart (Figure 1). A total of
35,912 records were identified through the database search. After removal of duplicates,
a total of 19,346 records remained. After all rounds of screening, 39 articles were identi-
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|
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Figure 1. Flow chart for the selection of reviewed studies.




fied and included. Eight additional studies were identified by hand-searching references
ofincluded articles and other relevant articles, resulting in 47 articles that met the inclu-
sion criteria and were included in the systematic review(9, 36-40, 42-44, 48-51, 54-87). Of
these 47 studies, 24 studies could be included in the meta-analysis(9, 40, 42, 43, 48-51,
54,60, 61, 63,70, 72-75, 77, 80-85).

Study characteristics

The overall characteristics of the studies that were included in the systematic review are
shown in Table 1, specific details of each study are shown in Table S2. Of the 47 studies,
the majority were based in the USA (24/47)(37-39, 43, 48, 50, 54-57, 62, 64, 66-68, 70, 72,
73, 75, 76, 78, 80, 81, 87) or in Europe (14/47)(9, 40, 42, 44, 51, 58-61, 74, 77, 83-85). All
studies were published after 2000 and most (40/47)(36, 37, 39, 40, 42-44, 48-50, 54-70,
72, 74-81, 83, 84, 86, 87)were published after 2010. Most studies were RCTs (24/47)(40,
43, 44, 48, 50, 51, 54, 57, 59, 61, 63, 66, 69, 70, 74-77, 80, 81, 83-86); other designs were
non-RCTs (9/47)(9, 39, 42, 60, 62, 67, 72, 73, 82), repeated cross-sectional controlled
(1/47) (49), or non-controlled quasi-experimental study designs (13/47)(36-38, 55, 56,
58, 64,65,68,71,78,79, 87).

Sixteen interventions targeted preschool aged children(37, 42, 43, 49, 58, 59, 61, 68,
69, 73-75, 77, 79, 81, 85) and the other interventions (31/47) targeted school-aged chil-
dren(9, 36, 38-40, 44, 48, 50, 51, 54-57, 62-67, 70-72, 76, 78, 80-84, 86, 87). The majority
of interventions were based in a school and/or preschool setting (28/47),(9, 36, 38-40,
48, 51, 55, 57-59, 62, 63, 65, 66, 69, 71, 72, 76-78, 80-82, 84-87) other settings were the
community (7/47)(37, 56, 64, 67, 68, 70, 73)and home (4/47)(42, 44, 54, 74) and some
interventions were based in multiple settings (8/47)(43, 49, 50, 60, 61, 75, 79, 83). Around
half of the interventions focused on changing children’s diet and other lifestyle factors
(23/47)(37, 38, 43, 44, 48, 49, 54, 60-62, 69, 70, 72, 73, 75, 77, 79-82, 84, 86, 87), while
some interventions focused specifically on children’s diet (11/47)(55-59, 64, 65, 67, 71,
74, 85) or consumption of beverages (13/47)(9, 36, 39, 40, 42, 51, 62, 63, 66, 68, 76, 78,
83). Most studies (40/47)(9, 36-38, 40, 42-44, 48-50, 54, 56, 57, 59-66, 68-77, 79-81, 83-87)
reported the use of theories for intervention development; only seven(39, 51, 55, 58, 67,
78, 82) studies did not report any theory. The majority of studies targeted the individual
socioecological level ie, the child (37/47)(9, 36-38, 40, 42-44, 48, 50, 51, 54-56, 58-65,
68-72, 77-80, 82-87), and over half of the interventions targeted the interpersonal level
ie, parents or peers (28/47)(37, 40, 42-44, 49, 50, 56, 58-64, 67-70, 73-75,77, 79, 81, 83, 85,
87) or the environmental level (30/47)(9, 39, 42, 43, 49, 50, 56-58, 60-63, 65-69, 71, 75-84,
86). Education was used as a strategy in the majority of interventions (33/47)(9, 36-38,
42, 43, 48, 50, 51, 54, 55, 58-62, 64, 69-75, 77-79, 81-85, 87); other strategies that were
used were restructuring the environment (21/47)(9, 39, 42, 49, 50, 57, 58, 60, 62, 66, 67,
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Table 1. Characteristics of the studies included in the systematic review.

Study location®

USA 24 (51)
Europe 14 (30)
Australia/New-Zealand 4 9)
Mexico/South America 4 (9)
Middle-East 2 (4)
Year published

>2010 40 (85)
2000-2009 7 (15)
Design

Randomized controlled trial 24 (51)
Non-randomized controlled trial 9 (19)
Repeated cross-sectional controlled 1 (2)
Non-controlled quasi-experimental study 13 (28)

Number of participants®

<300 14 (30)
300-999 22 (47)
>1000 8 a7

Mean age children
Preschool aged (2-5 years) 16 (34)
School aged (6-12 years) 31 (66)

Intervention setting

School/pre-school 28 (60)
Community 7 (15)
Home 4 9)
~ Multiple 8 (17)
é— Length of intervention
; <6 months 25 (53)
226 >6 months 22 (47)

Focus of intervention
Diet and other lifestyle factors 23 (49)
Diet 11 (23)

Beverages 13 (28)



Table 1. Characteristics of the studies included in the systematic review. (Continued)

Characteristics

n (%) of studies

Socioecological level targeted (multiple possible)

Individual level (child)

Interpersonal level (parent/peer)
Environmental level (school/home/community)
Intervention strategy (multiple possible)
Education

Restructuring environment

Social marketing

Computer/online program

Peer influence

Measurement instrument of water consumption
Food Frequency Questionnaire

24-hour recall

Prospective dietary records

Observation

Outcome water consumption

Volume consumed

Glasses/servings consumed

Consumption occasions

Proportion children that consumed water

36

27

30

32

21

13

26

11

14

11

12

10

(77)
(57)
(64)

(68)

(45)

(55)
(23)
)

(13)

(30)
(23)
(26)

(21)

*Total is 48, because one study was located in Mexico and USA; ® For 3 studies, number of participants was not reported,

only number of schools/programs was reported.

71,75-78,80-84), social marketing (13/47)(39, 44, 49, 61, 65,67,68,71, 75, 76, 78, 80, 83),
computer/online programs (4/47)(42, 44, 54, 72) and peer influence (3/47)(40, 42, 63).

The Food Frequency Questionnaire (FFQ) was the most commonly used assessment tool
(26/47 studies)(36, 40, 43, 48,50, 58-61, 63, 64,67-69, 72, 74,76, 77, 79-85, 87) to measure
water consumption. The most common outcome measure was water consumption in
volume (14/47 studies)(36, 37, 42, 48, 54, 61, 65, 66, 75, 77, 80, 83-85) such as millilitres,

ounces, or cups.
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Risk of bias

Risk of bias assessment of RCTs is reported in Table S3 and risk of bias of other designs
is reported in Table S4. Among the 24 RCTs, overall risk of bias was classified as high
in 19/24 studies, low in 1/24 studies and unclear in 4/24 studies. On average among
the 6 bias domains, 51% domains were classified as ‘low bias’, 26% as ‘high bias’ and
22% as ‘unclear bias’. Among the studies with other designs, overall risk of bias was
classified as serious in 21/23 studies and critical in 2/23 studies. On average, among
the seven bias domains, 46% domains were classified as ‘low or moderate bias’, 33%
as ‘serious bias’, 1% as ‘critical bias’ and 20% as ‘unclear bias or not applicable’. A large
source of risk of bias was measurement of outcome for both RCTs and other designs,
due to reliance on one day 24-hour recall or FFQ; 18/24 RCTs used this and 20/23 of
studies with other designs. Retrospective recall for self-reported or proxy-reported
dietary intake is considered unreliable and repeated recalls and diaries are the most
appropriate report—based methods to assess fluid intake in children and adolescents
(88). Risk of bias due to incomplete outcome/missing data was high in only 6/24 RCTs
and unclear in 3/24 RCTs, but for studies with other designs, this was unclear in 5/23
studies, serious in 8/23 studies and critical in 1/23 studies. Another frequent source of
risk of bias for RCTs was not blinding of participants, personnel and outcome assessors,
which was high in 3/24 RCTs and unclear for 14/24 RCTs because it was not reported.
However, blinding is not feasible for interventions that use education or restructuring
of the environment. For studies with other designs, a large source of risk of bias was
due to possible confounding, which was serious for 13/23 studies that did not correct
for confounding variables such as sex, age and baseline water consumption. Risk of bias
in the other bias domains- random sequence generation, allocation concealment and
selective outcome reporting for RCTs and selection of participants, classification of/
departures from interventions and selection of the reported result for other design- was
lower than that in the aforementioned domains.

Effectiveness of interventions on water consumption in children

Of the 47 studies included in our review, 24 reported statistically significant effects on
children’s water consumption (Table S2). Among studies that focused on diet and other
lifestyle factors, 9/23 (39%) studies reported significant effects; among studies that
focused on diet only, 6/11 (55%) studies reported significant effects; and among studies
that focused on beverage consumption only, 9/13 (69%) studies reported significant ef-
fects. Among the interventions based at school, 16/28 (57%) reported significant effects;
among the interventions in nonschool settings, 7/11 (64%) reported significant effects;
and among interventions based at both school and nonschool settings, 1/8 (13%)
reported significant effects. Among interventions that only targeted the individual
socioecological level, 2/7 (29%) reported significant effects; among interventions that



targeted the interpersonal level combined with the individual level, 6/10 (60%) reported
significant effects; among interventions that targeted the environmental level only or
combined with one other level, 10/17 (59%) reported significant effects; and among
interventions that targeted all levels, 6/13 (46%) reported significant effects. Among the
RCTs, 9/24 (38%) studies reported significant effects between intervention and control
group; and among other designs, 15/23 (65%) studies reported significant effects.

Meta-analysis

Overall effects

Results from the 24 studies included in the meta-analysis show that the interventions
increased water consumption among children (Figure 2). The mean difference between
controland intervention groups was 29 mL/d (Cl=13;46 mL/d, N=32,206, Z=3.36, P<.001).
The studies were significantly heterogeneous (x’=67.47, df=23, P <.001, I’=66%).

Effect by focus of intervention

There were 16 interventions that focused on diet and other lifestyle factors and eight
interventions that focused on diet only (of which six focused only on beverage consump-
tion). Interventions that focused on diet and other lifestyle factors had overall smaller

Mean Difference Mean Difference
Study or Subgroup Weight IV, Random, 95% CI IV, Random, 95% CI
Contento 2010 50% -28.08 [-74.56, 18.40] -
Majumdar 2013 6.4% -21.985 [-51.31, 7.41) =t
Novotny 2018 6.3% -7.10 [-37.85, 23.66]) 5
Vereecken 2009 5.5% 1.00 [-38.00, 41.00] =
de Silva-Sanigorski 2010 6.8% 5.00 [-20.00, 30.00) g iy
Veitch 2011 3.2% 6.90 [-66.70, 80.50]) T
Crespo 2012 18% 9.00[-102.17, 120.17] ——
van de Gaar 2014 4.7% 10.00 [-40.00, 60.00) S
Elder 2014a 4.0% 11.83 [-47.19, 70.85] R S
de Coen 2012 6.8% 12.00 [-12.91, 36.91) g
Pinket 2016 7.2% 19.00 [-0.55, 38.55] B
Story 2012 4.8% 20.25 [-28.26, 68.76) T =
De Bourdeaudhuij 2015 1.9% 22.66 [-84.82, 130.14] TR -
James 2004 1.3% 25.00(-108.33, 158.33] —
Franken 2018 29% 27.00 [-52.38, 106.38) — e
Klesges 2010 51% 45.00 [0.00, 90.00) |~ %
Taylor 2007 4.0% 52.50 [-7.50, 112.50] [
Siega-Riz 2011 6.8% 54.00 [28.29, 79.71] -
Baranowski 2011 1.7%  ©68.90 [-46.68, 184.48) i I =
MeGarvey 2004 24% B1.00[-10.96, 172.96] T
Franks 2017 3.7%  83.00 [18.87, 147.13) .~
MecGowan 2013 24% 90.00 [-0.28, 180.28) [ oy T
Smit 2016 25% 146.25 [58.92, 233.58)
Muckelbauer 2009 2.8% 220.00 [140.00, 300.00]
Total (95% CI) 100.0% 29,46 [12.65, 46.26] L 2

Heterogeneity: Tau® = 916.68; Chi® = 67.47, df = 23 (P < 0.00001); I* = 66%

Test for overall effect: Z = 3.44 (P = 0.0006) ~200: 0 100, 200

Favors [Control] Favors [Intervention]
Figure 2. Random-effects meta-analysis of the mean difference in children’s water consumption (in mil-
lilitre per day) between intervention and control groups (n = 24).
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mean differences between intervention and control groups (Table 2 & Fig. S1: MD=15
mL/d, CI=1; 29 mL/d, P=.03, I’=44%) than had studies that focused only on diet or bever-
ages (MD=73 mL/d, CI=20; 126 mL/d, P=.007; I’=78%). This difference was statistically

significant (P=.04).

Table 2. Subgroup analyses using random-effects models of the mean difference in children’s water con-
sumption between intervention and control groups (n=24).

Focus of intervention

Diet

Diet and other lifestyle
factors

Intervention strategy
Education only

Other strategies with/
without education

Intervention setting
School

Nonschool

School and nonschool

Socioecological level
targeted

Individual level only

Interpersonal- with/
without individual level

Environmental- with/
without one other level

All levels

Mean age of children
2-5years

6-12 years

Study design

Randomized controlled
trial

Other controlled design

16

16

13

10

14

17

7

72.80

15.36

16.59

34.70

32.99
64.70

5.48

-18.92

54.87

41.77

18.65

15.56

40.12

21.36

56.81

19.51;
126.09

1.40;29.32

-14.23;47.42

14.62; 54.77

6.03;59.95
33.67;95.74

-8.89; 19.86

-42.90; 5.06

13.85;95.88

4.47,79.08

4.95;32.35

1.49;29.63

9.26;70.99

6.34;36.38

6.46;107.15

0.007

0.03

0.29

<0.001

0.02
<0.001

0.45

0.12

0.009

0.03

0.008

0.03

0.01

0.005

0.03

78%

44%

54%

69%

T7%
0%

0%

0%
56%

83%

0%

27%

75%

42%

85%

0.04

0.33

0.002

0.004

Abbreviations: CI=Confidence Interval; ml=millilitre



Effect by intervention strategy

Eight interventions that only used education as an intervention strategy had an overall
smaller mean difference between intervention and control groups (Table 2 & Fig. S2:
MD=17 mL/d, Cl=-14; 47 mL/d, P=.29, 1>=54%) than had 16 interventions that used other
strategies such as restructuring the environment or social marketing with/without edu-
cation (MD=35 mL/d, CI=15; 55 mL/d, P<.001, 1>=69%). This difference was not statisti-
cally significant (P=.33).

Effect by intervention setting

There were 13 interventions that were in a school setting, five interventions that were
based in a nonschool setting (community or home), and six interventions that were
based in both a school and nonschool setting. Interventions based in both a school and
nonschool setting had the smallest mean difference between intervention and control
groups (Table 2 & Fig. $3: MD=5 mL/d, CI=-9; 20 mL/d, P=.96, I>=0%), followed by inter-
ventions that were based in a school setting (MD=33 mL/d, CI=6; 60 mL/d, P=.02; I’=77%)
and interventions that were based in a nonschool setting (MD=65 mL/d, Cl=34; 96 mL/d,
P<.001; I’=0%). Differences between these three groups were statistically significant
(P=.002).

Effect by socioecological level targeted

Four interventions that only targeted the individual level had the lowest and negative
mean difference between intervention and control groups (Table 2 & Fig. S4: MD=-19
mL/d, Cl=-43; 5 mL/d, P=.12, I’=0%), followed by seven interventions that targeted all
levels (MD=19 mL/d, CI=5; 32 mL/d, P=.008, I’=0%), seven interventions that targeted the
environment with/without one other level (MD=42 mL/d, Cl=4; 79 mL/d, P=.03, I’=83%),
and six interventions that targeted the interpersonal level with/without the individual
level (MD=55 m:L/d, Cl=14; 96 mL/d, P=.009, I’=56%). Differences between these four
groups were statistically significant (P=.004).

Effect by mean age of children

Ten interventions that targeted children with a mean age at baseline of between 2 to 5
years had an overall smaller mean difference between intervention and control group
(Table 2 & Fig. S5: MD=16 mL/d, Cl=1; 30 mL/d, P=.03, I>=27%) than had 14 studies that
targeted children with a mean age at baseline of between 6 to 12 years (MD=40 mL/d,
Cl=9; 71 ml/d, P<.001; I’=75%). This difference was not statistically significant (P=.16).

Sensitivity analyses
The 17 RCTs had overall smaller mean difference between intervention and control
groups (Table 2 & Fig. S6: MD=21 mL/d, Cl=6.; 36 mL/d, P=.005, I’=42%) than had seven
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controlled studies with other designs (MD=57 mL/d, Cl=6; 107 mL/d, P=.03; I>=85%). This
difference was not statistically significant (P=.19). The overall analysis was repeated with
23 studies, which reported or for which we could calculate mean water consumption in
control and intervention groups at follow-up (Fig. S7). Mean difference between control
and intervention groups was larger than the overall effect (MD=37 mL/d, Cl=11; 64 mL/d,
N=31,266, Z=2.76, P=.006, 1’=86%). Funnel plot inspection indicated that there were
fewer small studies that had a negative effect than what would be expected (Fig. S8). For
two studies (9, 40), the mean difference between intervention and control groups was
larger (outside of the 95% confidence interval) compared with the other studies (Fig. S8).
When excluding these two studies, the average mean difference between intervention
and control groups and heterogeneity of the 22 remaining studies were smaller than the
overall effect (MD=18 mL/d, CI=5; 31 mL/d, N=15,966, Z=2.81, P=.005, I’=39%).

DISCUSSION

In this systematic review and meta-analysis, we investigated the effect of interventions
to promote water consumption among children. A total of 47 studies were included
that used a large variety of intervention strategies that focused on promoting water
consumption, often combined with other diet and/or lifestyle factors. Results from
our meta-analysis indicate that these interventions can lead to a small improvement
in water consumption among children. Interventions that focused on diet alone had
greater effects on water consumption than had interventions that also included other
lifestyle factors. Significant subgroup differences were also found by study setting and
socioecological level targeted but not by children’s age group, intervention strategy, or
study design.

The effect on children’s water consumption across the studies included in our review
may appear small. However, the size of the effect is also dependent on children’s mean
water consumption, which varied considerably between the included studies. Our find-
ings confirm evidence from earlier reviews on water consumption in children that found
positive but small effects(24, 34). Vargas-Garcia et al found an average effect of around
two oz (60 mL) per day among children older than 3 years(24). Cradock et al found ef-
fects between 0.5 and 3.5 0z (15-105 mL) per day for children aged 0 to 5 years(34). The
average overall effect in our review was around 30 mL/d but varied from -28 to 220 mL
between studies. Specific interventions may therefore be more effective than others as
the lifestyle interventions included in our review showed a wide variation in duration,
setting, the lifestyle behaviours focused on, the intervention strategies used to promote
water consumption, and the persons or environment targeted by the intervention. Two



studies, an RCT by Smit et al that used a peer-influence intervention strategy and a large
non-RCT by Muckelbauer et al that installed water fountains at schools had a larger
effect (220 and 146 mL, respectively) compared with the effect of most other studies
included in our review. While these interventions were different in many aspects, the
interventions both focused specifically on promoting water consumption and not on
decreasing SSB intake or changing other factors.

Many of the interventions included in this review focused on modifying a wide range of
lifestyle behaviours among children. These interventions, sometimes called ‘combined’
or ‘holistic’ lifestyle interventions, have been found to be particularly effective in reduc-
ing weight among both general populations of children and children with obesity(23,
32). We, however, found that interventions that specifically focused on diet or beverage
consumption on average had a larger effect on water consumption among children
than had these combined lifestyle interventions. A reason for this could be that within
these broader interventions, the message to drink water receives less attention or gets
lost within a multitude of other themes such as physical activity and active play. The
design of the intervention strategy itself influences the uptake of messages related to
water intake. A combined lifestyle RCT by Contento et al did not have an effect on water
consumption, but did decrease SSB intake(48). This finding illustrates that children may
not necessarily replace SSBs by water. Contento et al report that with regard to the in-
tervention, more time was spent on behaviours related to energy balance and diabetes
and that the activities children engaged in were more ‘memorable’ than for behaviours
related to water(48). When wanting to increase water and decrease SSB consumption,
messages that promote water consumption may need to be prioritized alongside mes-
sages that limit SSB consumption. Additionally, intervention fidelity might also be lower
for combined interventions due to having to divide time and resources over multiple in-
terventions goals(89). Intervention goals that are easier to implement might then be pri-
oritized over goals that are more difficult to implement(61, 80). Siega Riz et al noted that
replacing SSBs by water in vending machines was not possible in all schools involved in
their combined lifestyle intervention(80). De Coen et al found that most schools did not
meet their suggested snacks and beverage policy guidelines, which included the instal-
lation of water fountains(61).0f note is that many countries promote both water and
cow’s milk as healthy beverages, and these may be competing for messaging space. Es-
pecially in settings where malnutrition is a major public health concern, (fortified) cow’s
milk can contribute important nutrients to a child’s diet(90, 91). Although guidelines
mainly recommend including skim or low-fat milk as part of children’s diet(4, 6), recent
observational evidence points towards a negative association between milk fat percent-
age and children’s body mass index (BMI)(92, 93).More research is therefore necessary
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on the effectiveness of interventions that promote water and/or milk consumption on
improving weight and other health-related outcomes in children.

Although the majority of interventions were based in school settings, interventions in
only nonschool settings on average achieved the greatest effect on children’s water
consumption than did those either in school or in both school and nonschool settings. It
might be that there is more room for improvement in water consumption in nonschool
settings. Some studies have found that children are more likely to consume SSBs at
nonschool settings such as home(94, 95) or recreation venues(96) and on weekends(97,
98). Similarly, Vargas-Garcia et al found that lifestyle interventions in home settings
achieved greater reductions in children’s SSB consumption than those in school set-
tings(24). The greater involvement of parents in home-based interventions compared
with schoolinterventions was suggested to be an important factor in the greater success
of these interventions(24). Indeed, all nonschool based interventions in our meta-
analysis where either based at home or involved parents directly in a community set-
ting. Targeting only the child may not be the best intervention target, as we found that
interventions that only targeted the child had a smaller effect than had interventions
that also or only targeted parents, peers, and/or the environment. For future interven-
tions, this emphasizes the importance of viewing childhood consumption behaviours
within a socioecological framework, as children may be particularly receptive to their
social and structural environments. In addition, interventions for young children may
be more effective if the caregiver is targeted rather than the child, since the caregiver
selects and provides most meals and drinks. So far, research has mainly focused on
the association between child-related factors and water consumption and especially
environmental factors have been understudied(30). Environmental interventions such
as choice architecture interventions may be a promising approach to promote healthy
dietary behaviours.(99, 100) Which specific parental- and environmental factors need to
be targeted in order to improve water consumption among children and which specific
components of interventions are most effective in doing so needs to be studied in more
detail.

Strengths and limitations

To the best of our knowledge, this was the first systematic review and meta-analysis that
focused solely on the effectiveness of interventions in promoting water consumption
among children aged 2 to 12 years. The literature search was performed in seven data-
bases, and a rigorous procedure was followed for the inclusion of studies in our review
(101). However, our review also has some limitations that must be acknowledged. We
included RCTs, non-RCTs and other quasi-experimental designs in our systematic review
and meta-analysis. Non-RCTs and other quasi-experimental designs are considered to



provide lower quality evidence and more often show significant results than are RCTs
when there are none. We found a lower effect in RCTs compared with other controlled
designsin our meta-analysis, although this difference was not significant. Heterogeneity
was moderate to high across the studies included in our review and subgroup analyses
were only partly able to explain this variation. Other differences between studies that
were not explored may have explained this variation. Whether or not interventions are
theory based may be an important factor in the effectiveness of interventions; however,
only two studies included in our meta-analysis were not theory based. Further, Cochrane
advises to have at least 10 studies in each subgroup(41), which was not the case for
some subgroup analyses in our review. However, findings from subgroup analyses in the
meta-analysis were confirmed in the qualitative subgroup analyses performed with a
larger number of studies, which strengthened our findings. Risk of bias was high in most
studies, which was, to a large part, due to measurement of outcomes. Retrospective
report, which was most commonly used in the studies included in this review, is consid-
ered to be imprecise due to poor recall and (parents of) children with low levels of water
consumption reporting higher amounts than actual amounts consumed(105, 102-104).
For our meta-analysis, we estimated water consumption in millilitres per day for studies
that did not report water consumption in volume per day by using a serving size of 225
mL. This may appear more imprecise compared with volume of water consumed per
day, however it is uncertain to what level of precision children and parents can estimate
their water consumption(105).For younger children aged 2 to 5 years, a serving size of
225 mL may be relatively large; however, because national standardized serving sizes
are between 200 and 250 mL, other studies have used similar serving sizes in this age
group(24, 49). Changing serving size to 150 mL for studies with young children that did
not report serving size(73, 74) did not change our overall estimate. Finally, we did not
include studies published in non-English languages and studies that were not published
in a peer-reviewed journal, this may impact on the generalizability of our results and
may have introduced publication bias(106).

Conclusions

In conclusion, our systematic review and meta-analysis indicate that interventions can
on average lead to a small increase in daily water consumption among children. Dietary
interventions and interventions that focus on beverage intake specifically appear to
have greater effects on improving children’s water consumption than have interven-
tions that focus on both diet and other lifestyle factors. Effects also appeared to vary
by study setting and socioecological level targeted. However, more research is needed
to further understand the specific intervention elements that have the greatest impact
on the water consumption of children. Future research is also needed to determine
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the effectiveness of these interventions on improving weight and other health-related
outcomes in children.



SUPPLEMENTAL MATERIAL

Supplement File 1. Search strategies used

embase.com 10016 9854
Medline Ovid 9281 3753
Web of science 9608 3857
PsycINFO Ovid 1501 328
Cochrane CENTRAL 769 210
CINAHL EBSCOhost 4537 1210
Google scholar (top relevant references) 200 134
Total 35912 19346

New references found: 1673

embase.com

(‘fluid intake’/exp OR ‘beverage’/de OR ‘carbonated beverage’/de OR ‘carbonated wa-
ter’/de OR ‘drinking water’/de OR ‘mineral water’/de OR ‘soft drink’/de OR ‘sports drink’/
de OR ‘sweetened beverage’/exp OR ‘fruit juice’/exp OR “fruit and vegetable juice’/de OR
tea/de OR ‘energy drink’/de OR (((water OR tapwater OR fluid* OR beverage* OR liquid*)
NEXT/1 (drinking)) OR ((water OR fluid* OR beverage* OR liquid* OR juice OR drink* OR
tea) NEAR/6 (intake* OR consum®)) OR ((carbonat* OR fizzy OR soda OR seltzer OR co2
OR co-2 OR bubble OR sugar* OR nonsugar* OR sweet* OR nonalcohol* OR non-alcohol*
OR energy OR soft OR fruit OR sucralose* OR neotame* OR acesulfame* OR saccharin*
OR sport*) NEAR/3 (beverage* OR water OR drink*)) OR ‘fruit juice*” OR soda OR lemon-
ade OR (bottle* NEAR/3 water)):ab,ti) AND (‘child’/de OR ‘preschool child’/de OR ‘school
child’/de or ‘primary school’/de OR ‘child behavior’/de OR ‘child health’/de OR ‘child
nutrition’/de OR childhood/de OR ‘childhood obesity’/de OR (child* OR toddler* OR pre-
school* OR preschool* OR schoolchild* OR primary-school* OR elementary-school* OR
kindergar*):ab,ti) AND (‘risk factor’/exp OR ‘social aspects and related phenomena’/exp
OR ‘social determinants of health’/exp OR ‘parent’/exp OR ‘lifestyle’/exp OR ‘behavior
change’/exp OR ‘environmental factor’/exp OR ‘parental behavior’/exp OR ‘child par-
ent relation’/exp OR ‘health care policy’/de OR government/de OR ‘family life’/de OR
advertising/de OR ‘television viewing’/de OR ‘eating habit’/de OR ‘feeding behavior’/de
OR ‘parental attitude’/exp OR demography/exp OR tax/de OR prevention/exp OR ‘health
promotion’/exp OR ‘health education’/exp OR ‘community program’/exp OR ‘mass
medium’/exp OR ‘review’/exp OR ‘intervention study’/de OR ‘evaluation study’/exp OR
‘clinical trial’/exp OR ‘caregiver’/de OR (determinant* OR influen* OR factor* OR social
OR socio* OR parent* OR mother* OR father* OR maternal* OR paternal* OR lifestyle* OR
life-style* OR ((behav* OR habit* OR pattern* OR practic*) NEAR/3 (change* OR diet* OR
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feeding OR food OR snack* OR intervent* OR health* OR unhealth* OR eating)) OR (envi-
ronment* NEAR/3 (factor* OR condition* OR home OR school)) OR adverti* OR policy OR
policies OR government* OR income OR poverty OR neighbourhood OR neighborhood
OR communit* OR sedentar* OR tax OR taxes OR television OR (screen NEAR/3 (view* OR
time)) OR Prevent* OR reduc* OR increas* OR promot* OR education OR curriculum OR
program® OR polic* OR media OR television OR campaign* OR review* OR intervention®
OR initiative* OR strateg* OR evaluation OR trial* OR effect* OR impact* OR ((parent
OR role) NEAR/3 model*) OR caregiver* OR ((access OR availab* OR quality OR supply)
NEAR/3 (water OR drinkwater))):ab,ti) NOT ([animals]/lim NOT [humans]/lim) NOT (‘al-
cohol consumption’/exp OR ((alcohol OR binge) NEAR/3 (drinking OR consum*)):ab,ti)
NOT ([Conference Abstract]/lim OR [Letter]/lim OR [Note]/lim OR [Editorial]/lim) AND
[english]/lim

Medline Ovid

(Beverages/ OR exp Carbonated Beverages/ OR exp Drinking Water/ OR exp Drinking/ OR
exp Mineral Waters/ OR Fruit and Vegetable Juices/ OR Tea/ OR exp Energy Drinks/ OR
(((water OR tapwater OR fluid* OR beverage* OR liquid*) ADJ (drinking)) OR ((water OR
fluid* OR beverage* OR liquid* OR juice OR drink* OR tea) ADJ6 (intake* OR consum®))
OR ((carbonat* OR fizzy OR soda OR seltzer OR co2 OR co-2 OR bubble OR sugar* OR
nonsugar* OR sweet* OR nonalcohol* OR non-alcohol* OR energy OR soft OR fruit OR
sucralose* OR neotame* OR acesulfame® OR saccharin* OR sport*) ADJ3 (beverage* OR
water OR drink*)) OR fruit juice* OR soda OR lemonade OR (bottle* ADJ3 water)).ab,ti.)
AND (exp Child/ OR exp Infant/ OR exp Adolescent/ OR exp “Child Behavior”/ OR exp
“Parent Child Relations”/ OR exp “Pediatrics”/ OR “Child Nutrition Sciences”/ OR “Infant
nutritional physiological phenomena”/ OR “Child Rearing”/ OR “Child Psychology”/ OR
(child* OR toddler* OR pre-school* OR preschool* OR schoolchild* OR primary-school*
OR kindergar*).ab,ti.) AND (exp Risk Factors/ OR exp Sociological Factors/ OR exp Social
Determinants of Health/ OR exp Parents/ OR exp Life Style/ OR exp Parent-Child Rela-
tions/ OR exp Health Policy/ OR exp Government/ OR exp Family Relations/ OR Advertis-
ing as Topic/ OR Television/ OR exp Feeding Behavior/ OR exp Demography/ OR Taxes/
OR exp preventive medicine/ OR exp Health Promotion/ OR exp Health Education/ OR
Review/ OR Review Literature as Topic/ OR Evaluation Studies/ OR Evaluation Studies
as Topic/ OR exp Clinical Trial/ OR Clinical Trials as Topic/ OR Caregivers/ OR (determi-
nant* OR influen* OR factor* OR social OR socio* OR parent* OR mother* OR father* OR
maternal* OR paternal* OR lifestyle* OR life-style* OR ((behav* OR habit* OR pattern*
OR practic*) ADJ3 (change* OR diet* OR feeding OR food OR snack* OR intervent* OR
health* OR unhealth* OR eating)) OR (environment* ADJ3 (factor* OR condition* OR
home OR school)) OR adverti* OR policy OR policies OR government* OR income OR
poverty OR neighbourhood OR neighborhood OR communit* OR sedentar* OR tax OR



taxes OR television OR (screen ADJ3 (view* OR time)) OR Prevent* OR reduc* OR increas*®
OR promot* OR education OR curriculum OR program* OR polic* OR media OR television
OR campaign® OR review* OR intervention* OR initiative* OR strateg* OR evaluation OR
trial* OR effect* OR impact* OR ((parent OR role) ADJ3 model*) OR caregiver* OR ((ac-
cess OR availab* OR quality OR supply) ADJ3 (water OR drinkwater))).ab,ti.) NOT (exp
animals/ NOT humans/) NOT (alcohol consumption/ OR ((alcohol OR binge) ADJ3 (drink-
ing OR consum™)).ab,ti.) NOT (letter* OR news OR comment* OR editorial* OR congres*
OR abstract* OR book* OR chapter* OR dissertation abstract*).pt. AND english.la.

PsycINFO Ovid

(fluid intake/ OR “Beverages (Nonalcoholic)”/ OR exp Water Intake/ OR (((water OR tap-
water OR fluid* OR beverage* OR liquid*) ADJ (drinking)) OR ((water OR fluid* OR bever-
age* ORliquid* ORjuice OR drink* OR tea) ADJ6 (intake* OR consum*)) OR ((carbonat* OR
fizzy OR soda OR seltzer OR co2 OR co-2 OR bubble OR sugar* OR nonsugar* OR sweet*
OR nonalcohol* OR non-alcohol* OR energy OR soft OR fruit OR sucralose* OR neotame*
OR acesulfame* OR saccharin* OR sport*) ADJ3 (beverage* OR water OR drink*)) OR
fruit juice* OR soda OR lemonade OR (bottle* ADJ3 water)).ab,ti.) AND (100.ag. OR 200.
ag. OR “Child Psychology”/ OR (child* OR toddler* OR pre-school* OR preschool* OR
schoolchild* OR primary-school* OR kindergar*).ab,ti.) AND (exp Risk Factors/ OR exp
Sociocultural Factors/ OR exp Socioeconomic Status/ OR exp Parents/ OR exp LifeStyle/
OR exp Parent Child Relations/ OR exp Health Care Policy/ OR exp Government/ OR exp
Family Relations/ OR Advertising/ OR Television/ OR Television viewing/ OR Mass media/
OR exp Food intake/ OR exp Eating behavior/ OR exp Demographic Characteristics/ OR
Taxation/ OR exp preventive medicine/ OR prevention/ OR exp Health Promotion/ OR
exp Health Education/ OR “literature Review”/ OR Evaluation/ OR Caregivers/ OR (deter-
minant* OR influen* OR factor* OR social OR socio* OR parent* OR mother* OR father*
OR maternal* OR paternal* OR lifestyle* OR life-style* OR ((behav* OR habit* OR pattern*
OR practic*) ADJ3 (change* OR diet* OR feeding OR food OR snack* OR intervent* OR
health* OR unhealth* OR eating)) OR (environment* ADJ3 (factor* OR condition* OR
home OR school)) OR adverti* OR policy OR policies OR government* OR income OR
poverty OR neighbourhood OR neighborhood OR communit* OR sedentar* OR tax OR
taxes OR television OR (screen ADJ3 (view* OR time)) OR Prevent* OR reduc* OR increas*
OR promot* OR education OR curriculum OR program™* OR polic* OR media OR television
OR campaign® OR review* OR intervention* OR initiative* OR strateg* OR evaluation OR
trial* OR effect* OR impact* OR ((parent OR role) ADJ3 model*) OR caregiver* OR ((ac-
cess OR availab* OR quality OR supply) ADJ3 (water OR drinkwater))).ab,ti.) NOT (exp
animals/ NOT humans/) NOT (Alcohol Drinking Patterns/ OR ((alcohol OR binge) ADJ3
(drinking OR consum?*)).ab,ti.) NOT (letter* OR news OR comment* OR editorial* OR con-
gres* OR abstract* OR book* OR chapter* OR dissertation abstract*).pt. AND english.la.
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CINAHL EBSCOhost

(MH Beverages OR MH Carbonated Beverages+ OR MH Water OR MH Fruit Juices+ OR MH
Tea OR MH Energy Drinks+ OR MH Sports Drinks+ OR (Tl ((water OR tapwater OR fluid*
OR beverage* OR liquid*) N1 (drinking)) OR ((water OR fluid* OR beverage* OR liquid*
OR juice OR drink* OR tea) N5 (intake* OR consum*)) OR ((carbonat* OR fizzy OR soda OR
seltzer OR co2 OR co-2 OR bubble OR sugar* OR nonsugar* OR sweet* OR nonalcohol*
OR non-alcohol* OR energy OR soft OR fruit OR sucralose* OR neotame* OR acesulfame*
OR saccharin* OR sport*) N2 (beverage* OR water OR drink*)) OR fruit juice* OR soda OR
lemonade OR (bottle* N2 water)) OR AB (((water OR tapwater OR fluid* OR beverage* OR
liquid*) N1 (drinking)) OR ((water OR fluid* OR beverage* OR liquid* OR juice OR drink*
OR tea) N5 (intake* OR consum*)) OR ((carbonat* OR fizzy OR soda OR seltzer OR co2 OR
co-2 OR bubble OR sugar* OR nonsugar* OR sweet* OR nonalcohol* OR non-alcohol*
OR energy OR soft OR fruit OR sucralose* OR neotame* OR acesulfame* OR saccharin®
OR sport*) N2 (beverage* OR water OR drink*)) OR fruit juice* OR soda OR lemonade OR
(bottle* N2 water))) AND (MH Child+ OR MH Infant+ OR MH Adolescence+ OR MH “Child
Behavior+” OR MH “Parent Child Relations+” OR MH “Pediatrics+” OR MH “Child Nutri-
tional Physiology+” OR MH “Child Rearing+” OR MH “Child Psychology” OR TI (child*
OR toddler* OR pre-school* OR preschool* OR schoolchild* OR primary-school* OR
kindergar*) OR AB (child* OR toddler* OR pre-school* OR preschool* OR schoolchild*
OR primary-school* OR kindergar*)) AND (MH Risk Factors+ OR MH Social Determinants
of Health+ OR MH Parents+ OR MH Life Style+ OR MH Parent-Child Relations+ OR MH
Health Policy+ OR MH Government+ OR MH Family Relations+ OR MH Advertising OR MH
Television OR MH Eating Behavior+ OR MH Demography+ OR MH Taxes OR MH Preventive
Health Care+ OR MH Health Promotion+ OR MH Health Education+ OR MH Evaluation Re-
search OR MH Caregivers OR Tl (determinant* OR influen* OR factor* OR social OR socio*
OR parent* OR mother* OR father* OR maternal* OR paternal* OR lifestyle* OR life-style*
OR ((behav* OR habit* OR pattern* OR practic*) N2 (change* OR diet* OR feeding OR
food OR snack* OR intervent® OR health* OR unhealth* OR eating)) OR (environment* N2
(factor* OR condition* OR home OR school)) OR adverti* OR policy OR policies OR gov-
ernment* OR income OR poverty OR neighbourhood OR neighborhood OR communit*
OR sedentar* OR tax OR taxes OR television OR (screen N2 (view* OR time)) OR Prevent*
OR reduc* OR increas® OR promot* OR education OR curriculum OR program* OR polic*
OR media OR television OR campaign* OR review* OR intervention* OR initiative* OR
strateg* OR evaluation OR trial* OR effect* OR impact* OR ((parent OR role) N2 model*)
OR caregiver* OR ((access OR availab* OR quality OR supply) N2 (water OR drinkwater)))
OR AB (determinant* OR influen* OR factor* OR social OR socio* OR parent* OR mother*
OR father* OR maternal* OR paternal* OR lifestyle* OR life-style* OR ((behav* OR habit*
OR pattern* OR practic*) N2 (change* OR diet* OR feeding OR food OR snack* OR inter-
vent* OR health* OR unhealth* OR eating)) OR (environment* N2 (factor* OR condition*



OR home OR school)) OR adverti* OR policy OR policies OR government* OR income OR
poverty OR neighbourhood OR neighborhood OR communit* OR sedentar* OR tax OR
taxes OR television OR (screen N2 (view* OR time)) OR Prevent* OR reduc* OR increas*
OR promot* OR education OR curriculum OR program* OR polic* OR media OR television
OR campaign™® OR review* OR intervention* OR initiative* OR strateg* OR evaluation OR
trial* OR effect* OR impact* OR ((parent OR role) N2 model*) OR caregiver* OR ((access
OR availab* OR quality OR supply) N2 (water OR drinkwater)))) NOT (MH animals+ NOT
MH humans) NOT (TI((alcohol OR binge) N2 (drinking OR consum*)) OR AB((alcohol OR
binge) N2 (drinking OR consum*))) NOT PT (letter* OR news OR comment* OR edito-
rial* OR congres* OR abstract* OR book* OR chapter* OR dissertation abstract*) AND LA
(english)

Cochrane CENTRAL

((((water OR tapwater OR fluid* OR beverage* OR liquid*) NEXT/1 (drinking)) OR ((wa-
ter OR fluid* OR beverage* OR liquid* OR juice OR drink* OR tea) NEAR/6 (intake* OR
consum*)) OR ((carbonat* OR fizzy OR soda OR seltzer OR co2 OR “co 2” OR bubble OR
sugar* OR nonsugar® OR sweet* OR nonalcohol* OR “non-alcohol*” OR energy OR soft
OR fruit OR sucralose* OR neotame* OR acesulfame* OR saccharin* OR sport*) NEAR/3
(beverage® OR water OR drink*)) OR “fruit juice*” OR soda OR lemonade OR (bottle*
NEAR/3 water)):ab,ti) AND ((child* OR toddler* OR (pre NEXT/1 school*) OR preschool*
OR schoolchild* OR (primary NEXT/1 school*) OR (elementary NEXT/1 school*) OR
kindergar*):ab,ti)

Web of science

TS=(((((water OR tapwater OR fluid* OR beverage* OR liquid*) NEAR/1 (drinking)) OR
((water OR fluid* OR beverage* OR liquid* OR juice OR drink* OR tea) NEAR/5 (intake*
OR consum*)) OR ((carbonat* OR fizzy OR soda OR seltzer OR co2 OR co-2 OR bubble
OR sugar® OR nonsugar* OR sweet* OR nonalcohol* OR non-alcohol* OR energy OR soft
OR fruit OR sucralose* OR neotame* OR acesulfame* OR saccharin* OR sport*) NEAR/2
(beverage* OR water OR drink*)) OR “fruit juice*” OR soda OR lemonade OR (bottle*
NEAR/2 water))) AND ((child* OR toddler* OR pre-school* OR preschool* OR schoolchild*
OR primary-school* OR elementary-school* OR kindergar*)) AND ((determinant* OR
influen* OR factor* OR social OR socio* OR parent* OR mother* OR father* OR maternal*
OR paternal* OR lifestyle* OR life-style* OR ((behav* OR habit* OR pattern* OR practic*)
NEAR/2 (change* OR diet* OR feeding OR food OR snack* OR intervent* OR health* OR
unhealth* OR eating)) OR (environment* NEAR/2 (factor* OR condition* OR home OR
school)) OR adverti* OR policy OR policies OR government* OR income OR poverty OR
neighbourhood OR neighborhood OR communit* OR sedentar* OR tax OR taxes OR
television OR (screen NEAR/2 (view* OR time)) OR Prevent* OR reduc* OR increas* OR
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promot* OR education OR curriculum OR program* OR polic* OR media OR television
OR campaign* OR review* OR intervention* OR initiative* OR strateg® OR evaluation
OR trial* OR effect* OR impact* OR ((parent OR role) NEAR/2 model*) OR caregiver*
OR ((access OR availab* OR quality OR supply) NEAR/2 (water OR drinkwater))))) AND
DT=(article) AND LA=(english)

Google scholar

“water Drinking|consumption|intake” child|children determinants|determinant|influen
ce|factors



Table S1. Data used/calculated from studies in meta-analysis.

Author Choices made (if applicable) Calculations (if applicable)

Baranowski Last time point 1 ounce=29.57 ml

Contento Meals and in between meals added together, for
SD1+2=y/SD1%+SD22 Multiplied by days and ml; 8
ounce glass=236.59 ml (in paper)

Crespo Last time point

Fam+comm intervention Glass=225 ml (self-estimated)
De All countries together Divided by 7 days and * 225 ml (self-estimated).

Bourdeaudhuij

de Silva-Sanigorski

Elder

Franken

Franks

James
Klesges

Majumdar

McGarvey

McGowan
Muckelbauer
Novotny
Pinket
Siega-Riz
Smit

Story

Taylor

van de Gaar
Veitch

Vereecken

Last time point (12 months post
baseline), infotw+social group

Last time point (2 year follow-up);

Child report
Last time point (20 months after start)

Parent report (teacher report is negligible
=0.08 ml)

SE recalculated to SD. Estimated same number of
boys and girls in intervention and control group
(unreported in paper)

Glass/cup is 250 mlin paper
8-0z glass of water=236.59 ml (in paper)

Glass=225 ml (self-estimated). N, Mean and SD at
follow-up sent by author

SE=taken as SD, because very wide and in other
paper Lahlou, 2015 reported as SD

250 ml glass (in paper)
Serving=225 ml (self-estimated)

Conservatively 5 ounce per point (4=20 ounce);
1.75 day per point (4=7 days). 1 ounce=29.57 ml

0.75 serving per point because mean is around
4 points (3 glasses) (1=0 times and 6=5 or more
times). 1 occasion=225 ml (self-estimated)

1 occasion=225 ml (self-estimated)
Glass=200 ml (in paper)

Cups (in paper)=236.59

SD and N sent by author
Grams=ml

Glass=225 ml (self-estimated)

1 time=225 ml (self-estimated)

Divided by 3 days and * 225 ml (self-estimated)
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Mean Difference

Mean Difference

Study or Subgroup Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Diet
Yereecken 2009 5.5% 1.00 [-39.00, 41.00] T
wan de Gaar 2014 4.7% 10.00 [40.00, 60.00] o -
James 2004 1.3% 2500[-108.33,158.33]
Franken 2018 29%  27.00[52.38 106.38] 7
Franks 2017 3T% 83.00[18.87,147.13] S
MeGowan 2013 2.4% 90.00 [0.28,180.28]
Smit 2016 25% 146.25([58.92, 233.58)
Muckelhauer 2009 2.9% 220.00[140.00, 300.00]
Subtotal (95% CI) 26.0%  72.80[19.51, 126.09] e
Heterogeneity: Tau®= 4343.41; Chi®= 3246, df=7 (P = 0.0001); F=78%
Test for overall effect £2= 268 (P=0.007)
1.1.2 Diet and other lifestyle factors
Contento 2010 5.0% -28.08 [74.56, 18.40] S
Majurmndar 2013 6.5% -21.85 15131, 7.41] TEL
Mowotry 2018 B.3% -7A0[-37.85, 23.66] Tl
de Silva-Sanigorski 2010 £.8% 5.00 [-20.00, 30.00] = 5
Weitch 2011 3.2% B.90 [-66.70, 80.50] T
Crespo 2012 1.8%  9.00[10217,12017] ]
Elder 2014a 4.0% 11.83 4719, 70.89] R
de Coen 2012 £.8% 12.00[12.91, 36.91] FET
Pinket 2016 T.3% 19.00 [-0.585, 38.55] T
Story 2012 4.8% 20.25[-28.26, 65.76] -
De Bourdeaudhuij 2015 1.9% 2266 [84.82 130.14] o
Klesges 2010 51% 45.00[0.00, 90.00] T
Taylor 2007 4.0% 5280 [7.50,112.50] S -
Siega-Riz 2011 £.8% 54.00[28.29, 79.71] T
Baranowski 2011 1.4% 6890 [60.06, 197.86] F
MecGarvey 2004 24%  81.00[-10.96,172.96) b
Subtotal (95% CI) T4.0% 15.36 [1.40, 29.32] L 2
Heterogeneity, Tau®= 296.13; Chi*=27.02, df=15{P=0.03); F= 44%
Testfor overall effect Z= 216 (F=0.03)
Total (95% CI) 100.0% 29.34 [12.52, 46.16] L 2

e TR = CehiEo i i \ , , ,
Heterogeneity: Tau®= 915.02; Chi®= 67.33, df= 23 (P = 0.00001); F= 66% EITERELT b 1to to

Testfor overall effect: Z=3.42 (P = 0.0008)
Testfor subaroup differences: Chi*= 418, df=1 (P =0.04), F=76.1%

Figure S1. Effect by focus of intervention.

Favors [Control]

Favors [Intervention]



Mean Difference Mean Difference
Study or Subgroup igl IV, Random, 95% CI IV, Random, 95% CI
1.2.1 Education only
Contento 2010 50%  -28.08 |-74.56,18.40)
Majumdar 20132 6.5% -21.85[-51.31,7.41] =1
Vereecken 2009 55% 1.00 [-39.00, 41.00] S
James 2004 1.3% 2500 [-108.33,158.33) e
Klesges 2010 51% 45.00 [0.00, 90.00] —
Baranowski 2011 1.4%  68.90 [-60.06, 197.86) -
McGarvey 2004 24%  81.00 F10.96,172.96) 1
MeGowan 2013 2.4% 90.00 [-0.28, 180.28]
Subtotal (95% CI) 29.6% 16.59[-14.23, 47.42] B

Heterogeneity: Tau*= 906,33; Chi*=15.28, df=7 (P = 0.03), F=54%

Test for overall effect: Z= 1.06 (P = 0.29)

1.2.2 Other strategies with/without education

Novotny 2018 63%  -7.10 [-37.85, 23.66)
de Silva-Sanigorski 2010 6.8% 5.00 2000, 30.00]
Veitch 2011 3.2% 6.90 [66.70, 80.50]
Crespo 2012 18%  9.0010217,12017)
van de Gaar 2014 47%  10.00 [40.00, 60.00)
Elder 2014a 40%  11.83[47.19,70.85]
de Coen 2012 6.8%  12.00[12.91,36.91)
Pinket 2016 7.3% 19.00 [-0.55, 38.55]
Story 2012 48%  20.25-28.26, 68.76]
De Bourdeaudhuij 2015 1.9%  22.66 [-84.82,130.14]
Franken 2018 29%  27.00 [-52.38, 106.38]
Taylor 2007 40%  52.50 [7.50,112.50)
Siega-Riz 2011 6.5%  54.00([28.29, 79.71)
Franks 2017 37%  83.00[18.87,147.13)
Smit 2016 25% 146.25[58.92, 233.58)
Muckelbauer 2009 2.9% 220.00 [140.00, 300.00]
Subtotal (95% Cl) 704%  34.70[14.62, 54.77]

Heterogeneity: Tau®= 919.04; Chi*= 47.99, df= 15 (P < 0.0001), F= 69%

Test for overall effect: Z= 3.39 (P = 0.0007)

Total (95% CI) 100.0% 29.34[12.52, 46.16]

Heterogeneity: Tau®= 915.02, Chi#= 67.33, df= 23 (P < 0.00001), F= B6%

Testfor overall effect. Z= 3.42 (P = 0.0008)

Testfor subaroup differences: Chi*=0.93, df=1 (P=0.33). F=0%

Figure S2. Effect by intervention strategy.
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Mean Difference Mean Difference

Study or Subgroup Weight IV, Random, 95% CI IV, 95% CI
1.3.1 School

Contento 2010 50% -28.08 [74.56, 18.40] =
Majumdar 2013 6.5% -21.95-51.31, 7.41] ==
Vereecken 2009 55% 1.00 [-39.00, 41.00] =
Veitch 2011 3.2% 6.90 [66.70, 80.50] — T
Elder 2014a 4.0% 11.83 [-47.19, 70.85] N |
Pinket 2016 7.3% 19.00 [-0.55, 38.55] EE

Story 2012 4.8% 20.25 [-28.26, 66.76) i
James 2004 1.3% 25.00 [-108.33, 158.33] ]

Franken 2018 29%  27.00[-52.38,106.38] B
Taylor 2007 4.0% 52.50 [-7.50,112.50] =~
Siega-Riz 2011 6.8% 54.00 [28.29, 79.71] —_—
Smit 2016 25% 146.25[58.92, 233.58]

Muckelbauer 2009 2.9% 220.00[140.00, 300.00]

Subtotal (95% Cl) 56.6% 32.99 [6.03, 59.95] ’

Heterogeneity: Tau?= 1602.20; Chi*= 52.76, df = 12 (P < 0.00001); F=77%
Testior overall effect Z= 2.40 (P = 0.02)

1.3.2 Non-school

Klesges 2010 5.1% 45,00 [0.00, 90.00] e
Baranowski 2011 1.4%  65.90 [-60.06, 197.86] =

MecGarvey 2004 24%  81.00(-10.96,172.96] T

Franks 2017 3.7% 83.00[18.87,147.13) —
McGowan 2013 24% 90.00 [-0.28, 180.28] =
Subtotal (95% CI) 15.0% 64.70 [33.67, 95.74] -

Heterogeneity: Tau®= 0.00; Chi*=1.48, df= 4 (P = 0.83), F=0%
Test for overall effect Z= 4.09 (P < 0.0001)

1.3.3 School and non-school

Novotny 2018 6.3% -7.10 [-37.85, 23.66] A

de Silva-Sanigorski 2010 6.8% 5.00 [-20.00, 30.00] =
Crespo 2012 1.8%  9.00[102.17,120.17) S | TS
van de Gaar 2014 47% 10.00 [-40.00, 60.00] e

de Coen 2012 6.8% 12.00 [-12.91, 36.91] N L

De Bourdeaudhuij 2015 1.9% 22,66 -84.82,130.14]

Subtotal (95% CI) 28.4% 5.48 [-8.89, 19.86] L 3

Heterogeneity: Tau® = 0.00; Chi*= 1.04, df = 5 (P = 0.96); F= 0%
Testfor overall effect Z= 0.75 (P = 0.45)

Total (95% C1) 100.0% 29.34 [12.52, 46.16] *

Heterogeneity: Tau® = 915.02; Chi*= 67.33, df= 23 (P = 0.00001); F= 66% -2:00 _150 150 ZE:ID
Test for overall effect Z= 3.42 (P = 0.0006) Favors [Control] Favors [Intervention)
Test for subaroup differences: Chi*=12.76.df= 2 (P = 0.002). F=84.3%

Figure S3. Effect by intervention setting.
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Mean Difference Mean Difference
Study or Subgroup Weight IV, R 95% CI IV, Random, 95% CI
1.4.1 Individual level only
Contento 2010 5.0% -28.08[-74.56,18.40) =
Majumdar 2013 6.5% -21.95[51.31, 7.41) i
James 2004 1.3% 25.00[-108.33, 158.33) e
Baranowski 2011 1.4%  68.90 [-60.06, 197 .86) 1
Subtotal (95% CI) 14.2% -18.92 [-42.90, 5.06] L
Heterogeneity: Tau®= 0.00; ChiF= 2.39, df = 3 (P = 0.50); F= 0%
Test for overall effect Z=1.55 (P =0.12)
1.4.2 Interpersonal- with/without indnidual level
Vereecken 2009 5.5% 1.00 [-39.00, 41.00] —~F
Franken 2018 29%  27.00[52.38, 106.38) =T
Klesges 2010 51% 45.00 [0.00, 90.00) e
MecGarvey 2004 2.4%  81.00[10.96, 172.96) B
McGowan 2013 2.4% 90.00 [-0.28, 180.28)
Smit 2016 2.5% 146.25[58.92, 23358
Subtotal (95% CI) 20.8% 54.87 [13.85, 95.88] -
Heterogeneity: Tau®= 1369.72; Chi*=11.43, df= 5 (P = 0.04), F= 56%
Test for overall effect Z= 2.62 (F = 0.009)
1.4.3 Environmental. with/without one other level
Novotny 2018 6.3% -7.10[-37.85, 23.66) I
de Silva-Sanigorski 2010 6.8% 5.00 [-20.00, 30.00) &
Veitch 2011 3.2% 6.90 [-66.70, 80.50) —
Story 2012 48% 20.25[-28.26, 68.78] S BT
Taylor 2007 4.0% 52.50-7.50,112.50) Tiee
Siega-Riz 2011 6.8% 54.00(28.29,79.71) -
Muckelbauer 2009 2.9% 220.00[140.00, 300.00)
Subtotal (95% CI) 34.8% 41.77 [4.47,79.08] -
Heterogeneity: Tau®= 1905.77, Chi* = 35.34, df= 6 (P < 0.00001), F= 83%
Testfor overall effect Z= 219 (P = 0.03)
1.4.4 All levels
Crespo 2012 1.8% 9.00[102.17,12017) —
van de Gaar 2014 4.7% 10.00 [-40.00, 60.00) -1
Elder 2014a 4.0% 11.83[-47.19,70.85) S i
de Coen 2012 6.8% 12.00[-12.91, 36.91) i &
Pinket 2016 7.3% 19.00 [-0.55, 38.55) B
De Bourdeaudhuij 2015 19% 22,66 [84.82,13014) —
Franks 2017 3.7%  83.00[18.87,147.13 _r
Subtotal (95% CI) 30.2% 18.65 [4.95, 32.35] L g
Heterogeneity: Tau®= 0.00; Chi*= 4.34, di= 6 (P = 0.63), F= 0%
Testfor overall effect Z= 2.67 (P = 0.008)
Total (95% CI) 100.0% 29,34 [12.52, 46.16] L 4
Heterogeneity: Tau®= 915.02, Chi*= 67.33, df= 23 (P < 0.00001), F= 66%

Test for overall effect Z= 3.42 (P = 0.0006)

Test for subaroun differences: Chi*= 13.56. df= 3 (P = 0.004). F= 77.9%

Figure S4. Effect by socioecological level targeted.
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Mean Difference

Mean Difference

Study or Subgroup Weight IV, Random, 95% CI IV, Random, 95% CI
1.5.1 2.5years

Naovotny 2018 6.3% -7.10 [-37.85, 23.66) i
Vereecken 2009 5.5% 1.00 [-39.00, 41.00) o

de Silva-Sanigorski 2010 6.8% 5.00 [-20.00, 30.00) =7
Crespo 2012 1.8% 9.00[10217,120.17) -]

de Coen 2012 6.8% 12.00[-12.91, 36.91) v
Pinket 2016 7.3% 19.00 [-0.55, 38.55) Ko

Story 2012 4.8% 20.25 [-28.26, 68.76) -
McGarvey 2004 2.4%  81.00[-10.96, 172.96) 7

Franks 2017 37%  83.00[18.87,147.13]

McGowan 2013 2.4% 90.00 [-0.28, 180.28)

Subtotal (95% CI) 47.9% 15.56 [1.49, 29.63] *
Heterogeneity: Tau*=123.61; Chi*=12.27, df=9 (P =0.20); P= 27%

Testfor overall effect: Z= 2.17 (P = 0.03)

1.5.2 6-12 years

Contento 2010 5.0% -28.08 [-74.56, 18.40] == T
Majumdar 2013 6.5% -21.95[-51.31,7.41) =i

Veitch 2011 3.2% 6.90 [-66.70, 80.50] SR
van de Gaar 2014 47% 10.00 [-40.00, 60.00) TR
Elder 2014a 4.0% 11.83 [-47.19, 70.85) —
De Bourdeaudhuij 2015 1.9% 2266[-84.82,130.14) T

James 2004 1.3% 25.00[-108.33, 158.33) ]

Franken 2018 2.9%  27.00[-52.38, 106.38) —
Klesges 2010 51% 45.00 [0.00, 80.00) e
Taylor 2007 4.0% 52.50[-7.50,112.50] e
Siega-Riz 2011 6.8% 54,00 (28.29, 79.71) -
Baranowski 2011 1.4%  68.90[-60.06, 197.86] I
Smit 2016 2.5% 146.25[58.92, 233.58)

Muckelbauer 2009 2.9% 220.00 [140.00, 300.00) —
Subtotal (95% CI) 52.1% 40.12 [9.26, 70.99] 0
Heterogeneity: Tau®= 2238.01; Chi*= 52.49, df= 13 (P < 0.00001), F=75%

Test for overall effect: Z= 2.55 (P = 0.01)

Total (95% CI) 100.0% 29.34[12.52, 46.16] *
Heterogeneity: Tau?= 915.02; Chi*= 67.33, df= 23 (P < 0.00001), F = 66%

Test for overall effect: Z= 3.42 (P = 0.0006)

Testfor subaroup differences: Chi*= 2.01, df=1 (P=0.16), F= 50.3%

Figure S5. Effect by mean age children.

' 4 ' y
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Mean Difference

Mean Difference

Study or Subgroup Weight IV, Random, 95% CI IV, Random, 95% CI
1.6.1 RCT

Contento 2010 50%  -28.08 [-74.56,18.40]

Novotny 2018 6.3% -7.10 [-37.85, 23.66) = T
Vereecken 2009 5.5% 1.00 [-39.00, 41.00] —

Veitch 2011 3.2% 6.90 [-66.70, 80.50) —
Crespo 2012 1.8% 8.00 F102.17,120.17) —

van de Gaar 2014 4.7% 10.00 [-40.00, 60.00) s

Elder 2014a 4.0% 11.83 [[47.19, 70.85) —_—t

de Coen 2012 6.8% 12,00 [-12.91, 36.91] s L

Pinket 2016 7.3% 19.00 [-0.55, 38.55] =

Story 2012 4.8% 20.25 [-28.26, 68.76] o
James 2004 1.3% 25.00[-108.33, 158.33] —_—l
Franken 2018 29%  27.00[-52.38,106.39) T
Klesges 2010 51% 45.00 (0.00, 90.00] T
Siega-Riz 2011 6.8% 54.00 [28.29, 79.71) i
Baranowski 2011 1.4%  68.90 [-60.06, 197.86] a—

McGowan 2013 2.4% 90.00[-0.28, 180.28)

Smit 2016 25% 146.25[58.92, 233.58]

Subtotal (95% CI) 71.9% 21.36 [6.34, 36.38] L
Heterogeneity: Tau®= 338.23; Chi*= 27.57, df= 16 (P = 0.04); F= 42%

Test for overall effect Z= 2.79 (P = 0.005)

1.6.2 Other controlled design

Majumdar 2013 6.5% -21.95 [51.31,7.41) i

de Silva-Sanigorski 2010 6.8% 5.00 [-20.00, 30.00) e

De Bourdeaudhuij 2015 19% 2266[-84.82,130.14) Tt
Taylor 2007 4.0% 52.50[-7.50,112.50] &
McGarvey 2004 24%  81.00[-10.96,172.96] T

Franks 2017 3.7%  8300[18.87,147.13) —
Muckelbauer 2009 2.9% 220.00 [140.00, 300.00) —
Subtotal (95% CI) 28.1% 56.81[6.46, 107.15] e
Heterogeneity: Tau®= 3477.96; Chi®= 39.66, df= 6 (P < 0.00001), F=85%

Test for overall effect Z=2.21 (P=0.03)

Total (95% CI) 100.0% 29.34 [12.52, 46.16] &
Heterogeneity: Tau®= 915.02; Chi*= 67.33, df= 23 (P < 0.00001), F= 66% 260

Test for overall eflect Z= 3.42 (P = 0.0006)
Test for subaroup differences: Chi*=1.75.df=1 (P=0.19). F= 42.8%

Figure S6. Effect by study design.
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Figure S8. Funnel plot of the mean difference (MD) in millilitre water consumption between intervention
and control group against the standard error (SE) of the MD of all studies included in the meta-analysis.
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ABSTRACT

Background: Reducing socioeconomic health inequalities among youth is a major
challenge for governments around the world and reports on successful attempts are
scarce. Socioecological and integral approaches with collaborative partnerships and
community engagement are recommended but knowledge about the effectiveness and
effective and ineffective elements is limited. The Promising Neighbourhoods program
employs such an approach aiming to reduce socioeconomic inequalities in health,
safety and talent development in youth. We will evaluate the process-implementation,
and effectiveness of the Promising Neighbourhoods program.

Methods/design: Core elements of Promising Neighbourhoods are a collaborative
community programming approach with stakeholders, data-based priority setting,
knowledge-, and theory-based policies and evidence-based interventions. Community
stakeholders and key-leaders from the neighbourhoods are engaged in the program.
For this evaluation study the program will be implemented in three intervention neigh-
bourhoods. These neighbourhoods will be compared to three control neighbourhoods
at baseline in 2018/2019 and at follow-up in 2020/2021 after full implementation of the
Promising Neighbourhoods program. Intervention neighbourhoods receive a tailored
intervention-package including evidence-based interventions and additional measures
by community stakeholders. In control neighbourhoods, no special planning will take
place thus interventions are offered as usual. A mixed-methods approach following the
stages of the logic model from the program is applied for this evaluation. Questionnaires,
focus groups, and registration data will be collected among community stakeholders,
key-leaders, and youth to evaluate the process-implementation of the program. Indi-
cators of intermediate and ultimate outcomes will be studied among N=818 children
and N=818 youngsters using difference-in-difference regression analysis to evaluate the
effectiveness of the Promising Neighbourhoods program.

Discussion: Hypotheses are that a collaborative community approach with stakehold-
ers leads to clear priority-setting and better tailored interventions of better quality.
We further hypothesise a decline in socioeconomic inequalities in intermediate and
ultimate outcomes for health, safety and talent development in the intervention neigh-
bourhoods in comparison to control neighbourhoods. The results add knowledge about
effective and ineffective elements of collaborative community programming approaches
to reduce health inequalities in youth and thus are relevant for local and national public
health authorities.



Trial registration: Netherlands National Trial Register number NL7279 Date of registra-
tion: 26-Sept-2018.

BACKGROUND

Reducing socioeconomic health inequalities is a major challenge for governments
around the world and many investments have been made in developing strategies and
programs to reduce inequalities (1-4). However, no convincing reductions in health in-
equalities at population level have been reported and even an increase is mentioned (5).
Neighbourhood quality, parenting, family life, and the bio-socio-emotional development
of youth are thought to explain at least part of the association between socioeconomic
conditions and health inequalities (5, 6). Epidemiological research demonstrated health
inequalities in (mental) health status, youth physical activity, school performance,
safety, and health related behaviours (7). In the long term adverse socioeconomic condi-
tions could result in vulnerabilities affecting the perspectives of youth.

To promote health at the local level, socioecological, integral approaches, collabora-
tive partnerships and community engagement are recommended by Weiss et al., and
the World Health Organization (7, 8). Local governments are pivotal in targeting health
inequalities, because of their responsibility for social and health policies and their
involvement in organising the delivery of social and health services. Furthermore, local
governments are in a strong position to bring local actors together for collaboration
(9). At present, knowledge is still limited on how local governments, including munici-
palities, can successfully implement such integral collaborative community programs,
developed in collaboration with community stakeholders. Also, knowledge about what
factors determine program successes and failures is still limited (8-10). The scoping
review by Weiss et al., mentions facilitators for successful implementation of collab-
orative community programs such as the Rural Mental Health project (8). The Rural
Mental Health Project is a promising program targeting mental health, well-being and
employment in two rural communities in Northern Ireland (11-13). The most frequently
mentioned facilitating factors are multidisciplinary collaboration, trust between stake-
holders, community engagement and inclusion, local planning and action, adequate
resources and the use of a dynamic approach (8). However, most of the studies included
in this scoping review are programs targeted at adults, and not much is known about
local community programs targeting youth (8).

Two examples of collaborative community programs that are aimed at promoting the
health and well-being of youth are Ensemble Prévenons ’Obésité Des Enfants/Together
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Let’s Prevent Obesity (EPODE) and Communities that Care (CtC) (14-24). EPODE uses
an integrated community-based approach and includes stakeholders at the national
and local level (14). Variations of EPODE are implemented in several countries. Twelve
years after initiation of the first EPODE school- and community based program in France,
downward trends in overweight prevalence and obesity prevalence were demonstrated
(15). A downward trend was also demonstrated in Belgium but not in Spain (25, 26).
A process evaluation of 18 EPODE programs among several countries demonstrated
that good relations between the local project coordinator, program implementers and
stakeholders are seen as an important factor for the effectiveness of EPODE (16). CtC
is an integral community prevention coalition aiming to reduce substance abuse and
anti-social behaviour among youth and implemented in several countries including the
United States of America (USA), United Kingdom and the Netherlands. CtC was evalu-
ated by the Community Youth Development study in seven matched USA states. The
participants in CtC communities were more likely to have abstained from cigarettes,
alcohol and drugs compared to control communities (18, 23, 24). In the United Kingdom
and the Netherlands, the results were mixed. For the Netherlands disappointing results
are explained by shortcomings in internal validity and study design such as lack of tested
and effective preventive interventions, contamination and small sample sizes (17, 19,
27-29). Process evaluations demonstrated that CtC communities had a greater adoption
of a science-based approach and used more effective interventions compared to control
communities (17,20-22). Even though these collaborative community programs showed
mixed results they demonstrated some important facilitators for successful implemen-
tation, and more needs to be learned about their effective and less effective elements
to be able to design effective and integral policies and implementation strategies on the
local level (8, 30).

Rotterdam, the second largest city in the Netherlands, has many deprived inner-city
neighbourhoods. Around one in five of the children and youngsters in this city are raised
in poverty (31). Reducing poverty and socioeconomic health inequalities are recognized
as a major challenge by the municipality (31). The Promising Neighbourhoods program
was developed with the aim to decrease health inequalities and to increase health,
safety and talent development among youth. A collaborative community approach
with stakeholders, using data-based priority setting, knowledge-, and theory-based
policies and with evidence-based interventions in a package tailored to the needs of
each specific neighbourhood are the core of the Promising Neighbourhoods program.
Athorough process- implementation and effect evaluation of the Promising Neighbour-
hoods program is set up to disentangle which factors are important for successful
implementation of these types of collaborative community approaches and to deter-
mine the effectiveness. The Promising Neighbourhoods program will be implemented



in intervention neighbourhoods which will be compared to control neighbourhoods.
This paper describes the design and methodology of the evaluation study of Promising
Neighbourhoods.

Research questions

The first research question is: how does the process-implementation of the program
evolve and what are effective and less effective steps and elements of the Promising
Neighbourhoods program? The second research question is: what is the effectiveness of
the Promising Neighbourhoods program on reducing socioeconomic inequalities in in-
termediate outcomes (determinants: protective and risk factors) and ultimate outcomes
(health, safety, and talent development) in youth.

Study hypothesis

We hypothesise that a collaborative community programming approach with stakehold-
ers leads to clear priority setting and better tailored interventions of better quality.
Further, we hypothesise a decline in socioeconomic inequalities in intermediate and
ultimate outcomes for health, safety and talent development in intervention neighbour-
hoods in comparison to control neighbourhoods. Intermediate outcomes include the
following indicators of risk and protective factors targeted by the program Promising
Neighbourhoods: family environment, healthy exercise, nutrition behaviours, smoking
and substance use, social cohesion, use of facilities and care and bullying. Ultimate
outcomes are indicators of health, safety and talent development.

METHODS/DESIGN

Description of the Promising Neighbourhoods program

The Promising Neighbourhoods program is part of the youth policy ‘Rotterdam Grows
2015-2020’ of the municipality of Rotterdam (32). This youth policy is based on a multi-
level socioecological framework of interrelated risk and protective factors in the life
course from pregnancy to young adulthood, including socioeconomic factors (see fig. 1).
This framework provides the theoretical foundation for an integral youth policy program
to achieve improvements in several interrelated youth policy domains. The Promising
Neighbourhoods program uses this framework and partly builds on experience of meth-
odologies like the community-based EPODE program and the CtC approach (20, 33).
Aims of the Promising Neighbourhoods program are to decrease health inequalities and
to increase health, safety, and talent development in youth. The Promising Neighbour-
hoods program focuses on prevention, stimulation of development, capacity building,
empowerment of youth and their families, and improvement of neighbourhood quality,
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using a collaborative community programming approach with stakeholders, data-based
priority setting, knowledge-, and theory-based policies and evidence-based interven-
tions.

The collaborative community programming approach is managed by municipal district
advisors. Each municipal district advisor is assigned to a different neighbourhood and
will coordinate and monitor the collaborative community programming approach. Every
municipal district advisor plans a neighbourhood tailored intervention-package consist-
ing of parenting support, preventive (health) interventions, youth welfare, measures,
facilities and activities to improve preventive factors and reduce risk factors for health,
safety and talent development among youth. Each neighbourhood receives a tailored
intervention-package according to the individual needs of that particular neighbour-
hood. These needs are assessed using quantitative indicators of the underlying protec-
tive and risk factors (corresponding to the theoretical framework) and in consultation
with the community stakeholders and key-leaders within the neighbourhood network.
The collaborative community programming approach consists of eight steps.

In step one, the needs-assessment of the neighbourhood will be performed using rou-
tinely collected data by the municipality of Rotterdam in the so-called Youth Monitor
database (34). This monitor comprises of around 250 quantitative indicators in the areas
of health, safety and talent development. The data are collected from various sources,
including Statistics Netherlands (CBS), police databases, survey data and routinely col-
lected registration data by health professionals of the Child & Family Centres. These Child
& family centres provide basic preventive health services and function as intermediaries
for specialized youth care providers. The indicators in the Youth Monitor database corre-
spond to the risk and protective factors in the above-mentioned theoretical framework.
The theoretical framework is used by the municipal district advisors to interpret the
data and relations between the findings about priorities in the neighbourhood. Based
on the outcomes of the needs-assessment, the municipal district advisors suggest what
the priorities should be. At the end of this step, the municipal district advisors prepare
a first draft of the needs-assessment report. In step two, the draft needs-assessment
report of each neighbourhood is discussed with community stakeholders to match the
conclusions based on the quantitative data with their daily experiences and to gain local
support by setting joint goals. Subsequently, in step three, the needs-assessment report
is adapted based on input of the community stakeholders resulting in a final needs-
assessment report of the neighbourhood. In step four, the municipal district advisors
inventory the currently available measures, interventions, facilities and activities in
the neighbourhood and assess their presence in the so-called database Effective Youth
Interventions (EYI) of the Netherlands Youth Institute (NYI) (35). This is a comprehen-
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sive database of all nationally available evidence-based interventions for children and
youngsters. The municipal district advisors will do this in collaboration with community
stakeholders. In step five, outcomes of step four are discussed by the municipal district
advisors with community stakeholders to assess which providers and which measures,
interventions, facilitiesand activitiesare needed to complete the neighbourhood tailored
intervention-package. Priority will be given to EYI database of the Netherlands Youth
Institute (NYI) (35). In step six, a detailed neighbourhood intervention-package plan is
drawn and all measures, interventions, facilities and activities that will be implemented
are described. In step seven, the intervention-package plan including the proposed
measures, interventions, facilities and activities is implemented in the neighbourhood.
At last, step eight consists of continuous monitoring and revision of the intervention-
package performed by municipal district advisors and community stakeholders in the
neighbourhood. The monitoring consists of qualitatively and quantitatively evaluating
whether intervention-packages in the neighbourhood have the intended results or not,
why the results were achieved or not, and what can be done to achieve the previously
set goals.

Intervention neighbourhoods

The Promising Neighbourhoods program will be implemented in three intervention
neighbourhoods as described above.

Control Neighbourhoods

In three comparable control neighbourhoods the Promising Neighbourhoods program
will not be implemented during this evaluation study. Preventive measures, interven-
tions, activities and facilities will take place in the control neighbourhoods as usual
but there will be no collaborative community programming with stakeholders no data-
based priority setting and no promotion of knowledge-, and theory-based policies and
evidence-based interventions.

Evaluation strategy using a logic model

To evaluate the Promising Neighbourhoods program, a logic model is used (see Fig.
2). This logic model is used as overall guiding framework for the evaluation study (36).
The logic model contains five stages: assets, input, output, intermediate outcomes and
ultimate outcomes. All elements of the logic model, i.e. all different stages of the Prom-
ising Neighbourhoods program, will be studied and evaluated. The assets, input and
output correspond with the process-implementation evaluation and the intermediate
and ultimate outcomes correspond with the effect evaluation. The ’assets stage’ consists
of existing data and information about the participating neighbourhoods, the support
from partners, community stakeholders, sponsors, and target groups in the neighbour-



yanoA ui sapjenbaui yyeay adnpas 03 wesdosd Ayunwiwod v

295

*Apn3s uoyenjead spooyanoqygiaN 3ulsiwoid Y3 Joj |apow 21307 *z a4nSi4

sa110Y3 pue suondwnssy

sdnoJ8 snieis
2ILLOU0I301005
ussmiaq des
yijeay pamolien

ju3|e] .
A1jes -
YiesH -

's3jqeUEA
awo23Ino

Juswsnoadw|

S2wo2lnQ =1ewnn

yoeqpaay

spooyanoqysiau
pa129|35s Ul
SIXa1U0D

pue sdnois
198181 Suowe
sdnoud sniels
J1WOU0I30II0S
uasmiaqg
saouaISYIP

0 510128 }SLI
pue aA32910.d
uia8ueyd an1Isod

sauwodingQ

uolsey  siuawanoidu|

uollen|eAa pue SuLIojUOIA|

(uonpiognjjod
‘suonpsiupbio
si8p|oyaypis
‘sjpuoissafo.d
s1asse panodu)

yaoai ‘Aauanba.if
‘abosop “Ayjonb
sallAIIe

pue ‘saijijioey
‘suoiuanialul
‘sainseaw
pajuswa|duw|

indinQ

ue|d uonoe

puUB XIW UOIIUAAISIUI
[9A3]13NLW

|ea8aju|

Suiuue|d weidoud pue
sishjeue aannediped

JU3WISSasSe
AIJJE pUE Spasu
pooyinogqysiaN

nduj

UOI1BUIPJOOD pue
uoI1eJ0qe||02 |eJ0|
Aoijod [eadaqu|

$821N0Sal [BIDUBUI
uoddns [edioiuniy

Buluiesy pue adpajmouy|
351143dX3 |BUOISS3)01d

Ajunwwod

‘siosuods ‘sispjoysyels
‘(ssapinoud) sisupied
yoddng

spoouyinoqysiau
BLIIOJUI PUE BlE(]

s)assy



Chapter 8

296

hoods, municipal support, financial resources, expertise, knowledge, local collabora-
tion and coordination. The ‘input stage’ includes the neighbourhood-specific needs-
assessment of the municipal district advisors together with community stakeholders,
the assessment of measures, interventions, facilities and activities, already present the
in neighbourhood and the intervention-package and action plan. The ‘output stage’ in-
cludes the type, number, frequency, intensity, quality, costs and reach of the measures,
interventions, facilities and activities and improved assets such as capacity building
and empowerment. Targeted intermediate outcomes are improvements in risk and
protective factors of youth health, safety and talent development. The targeted ultimate
outcomes are improvements of socioeconomic inequalities in health, safety, and talent
development among youth in Rotterdam.

Study design

The study consists of a process-implementation and effect evaluation of the Promising
Neighbourhoods program using a mixed-methods design. The process-implementation
evaluation corresponds to the assets, input and output of the logic model. Important
elements such as reach, dose delivered, dose received and program fidelity from
process-implementation evaluation strategies are incorporated in this evaluation (37,
38). For the process-implementation evaluation, qualitative and quantitative measure-
ments will be performed at baseline (T0) and at follow-up after implementation (T1) of
the Promising Neighbourhoods program. Qualitative measurements will be performed
using questionnaires and focus groups. Quantitative measurements will be performed
using register-data and questionnaires. The effect evaluation corresponds with the
intermediate and ultimate outcomes of the logic model. The effect evaluation is based
on two separate cross-sectional samples and routinely collected data at baseline and at
follow-up after implementation of the full Promising Neighbourhoods program.

Setting

This study is carried out in six different neighbourhoods in Rotterdam. Neighbourhoods
in Rotterdam are categorized as low, middle or high based on the degree of experienced
problems. The categorization is based on the percentage of children aged 4 and 12 years
old with a high score on the Strengths and Difficulties Questionnaire (SDQ) and the per-
centage of overweight children in grade two of primary school in the neighbourhoods
(34). The SDQ is a validated questionnaire to measure emotional problems, conduct
problems, hyperactivity/inattention, peer problems, prosocial behaviour and total dif-
ficulties score (39). From each category an intervention neighbourhood was selected
resulting in three intervention neighbourhoods. Intervention neighbourhoods were
matched to control neighbourhoods as much as possible on these two experienced
problems and on average socioeconomic status of the neighbourhoods.



Study population

For the process-implementation evaluation of the Promising Neighbourhoods program,
three different groups are distinguished for data collection at baseline as well as at
follow-up after the implementation. The first group consists of all community stake-
holders in the field of youth (such as teachers, police officers, youth -, health, social -,
community -, and sports workers) in each intervention neighbourhood and each control
neighbourhood. We want to include all community stakeholders per neighbourhood,
and we expect that the size of the population will range between 30-50. The second
group consists of youngsters (aged =12-18 years) in the intervention neighbourhoods,
and a comparable group of youngsters in the control neighbourhoods. We will include
eight to ten youngsters from intervention neighbourhoods and eight to ten youngsters
from control neighbourhoods. The third group consists of key-leaders who are partici-
pating in the Promising Neighbourhoods program in each intervention neighbourhood
and a comparable group of key-leaders in each control neighbourhood. Key-leaders of
the community know the neighbourhood from inside and are for example: police offi-
cers, school superintendents, heads of social services agencies, persons knowledgeable
about prevention efforts in the community and municipal district advisors managing
the process-implementation of the Promising Neighbourhoods program. We willinclude
eight to ten key-leaders per neighbourhood.

For the effect evaluation of the Promising Neighbourhoods Program, the study popula-
tion consists of N=818 children aged 0<11 years old (N=409 at baseline and N=409 at
follow-up) and N=818 youngsters aged 12<18 years old (N=409 at baseline and N=409 at
follow-up), living in the selected intervention and control neighbourhoods in Rotterdam.

Data collection/outcomes

The data collection that will be performed for this evaluation study is discussed sepa-
rately for each stage of the logic model. The baseline measurement takes place from
November 2018 to February 2019. Implementation of the Promising Neighbourhoods
program in the intervention neighbourhoods will take place from February 2019 on-
wards, after the baseline measurement. The follow-up measurement will take place
from September 2020 to March 2021.

Assets

Data regarding the assets (knowledge and expertise of community stakeholders about
the neighbourhood such as existing problems, municipal support, support from
partners, sponsors, and target groups, willingness to collaborate in the Promising
Neighbourhoods program, and collaboration and coordination in the neighbourhood)
will be studied among community stakeholders in all participating neighbourhoods
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Table 1 Overview of evaluation measurements.

Logic model Indicators Measures Study Time
population/data point

Process-implementation evaluation T0 T1
Assets knowledge and expertise among  online- community X X
community stakeholders in questionnaire, stakeholders,
the neighbourhood, support focus groups,  youngsters,
from sponsors, willingness registration municipality of
to collaborate in a CCP data Rotterdam

approach, use of interventions®,
collaboration & coordination in
the neighbourhood, financial and
municipal resources

Input existing problems in the online- community X X
neighbourhood, effectiveness questionnaire, stakeholders,
of community coalitions, focus groups,  youngsters,
decision-making process, registration municipality of
existing interventions in the data Rotterdam

neighbourhood, interventions®
proposed by community
stakeholders, quality of
interventions®, quality of the
intervention-package of the CCP

approach

Output actualimplemented registration municipality of X X
interventions®, quality of and data, Rotterdam, key-
collaboration of coalitions questionnaire leaders

among community stakeholders,
organizations, increase in assets,
costs, type, quality, frequency,
intensity, reach of interventions®,
characteristics of the reached
groups, use of effective programs,
monitoring of implementation and
effects

using an anonymous online-questionnaire and focus groups (see table 1). This online-
questionnaire is based on an instrument (Community Board Interview) to collect infor-
mation about community stakeholders in neighbourhoods and their role in the process-
implementation and their characteristics (19). This instrument was used for evaluation
of the CtC approach in the USA, the Netherlands, and Germany (17, 20, 40) and will be
adapted for this process-implementation evaluation of Promising Neighbourhoods. The
questionnaire will take at most 30 minutes to fill out and will be administered from No-
vember 2018 to February 2019 and from September 2020 to March 2021. Subsequently,
focus groups addressing the assets will be organized from November 2018 to February



Table 1 Overview of evaluation measurements. (Continued)

Logic model Indicators Measures Study Time
population/data point

Effect evaluation

Intermediate indicators of: family environment ~ Health survey children aged X X
outcomes (parenting, child-parent (baseline/ 0<11yearsold,
relationship, family life, family similar youngsters aged
conflict), healthy exercise and questionnaire 12<18 years old
nutrition behaviours, smoking and follow-up),
substance use, social cohesion, You and Your
use of facilities and care, bullying  Health (third
grade) or SDQ
(first grade)
Ultimate indicators of: health (socio- Health survey children aged X X
outcomes emotional and/or psychological (baseline/ 0=<11yearsold,
problems, general (physical) similar youngsters aged
health, overweight), safety: (home questionnaire 12<18yearsold,
environment, neighbourhood), follow-up), municipality of
and talent development: (school ~ You and Your  Rotterdam
performance, truancy) Health (third
grade) or SDQ
(first grade),
routinely

collected data

Covariates age, sex, ethnicity, and Health survey children aged X X
socioeconomic status indicators:  (baseline/ 0<11 yearsold,
(educational level of the parents  similar youngsters aged
when children are at age 0<11, questionnaire 12<18yearsold,
educational level of the youngster  follow-up), municipality of
12<18) You and Your  Rotterdam
Health (third
grade) or SDQ
(first grade),
routinely

collected data

Overview of indicators, measures, instruments, study population, source of data and measurement moments in the study
following the stages of the logic model. Abbreviations: CCP: Collaborative community program; SDQ: Strengths and Dif-
ficulties Questionnaire.? Also includes measures, facilities and activities.

2019 and from September 2020 to March 2021 in each neighbourhood. In total, there will
be six focus groups at baseline and six focus groups at follow-up. Additionally, two focus
groups among youngsters (aged 12<18 years old) will be organized, both at baseline
and at follow-up; one group representing the intervention neighbourhoods and one
group representing the control neighbourhoods. The same topics regarding the assets
will be addressed. The focus groups among youngsters are specifically used to take the
perspective of youngsters about the quality of neighbourhood conditions into account.
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To assess financial resources, we will use registration data of the municipality of Rot-
terdam.

Input

Data regarding the input (effectiveness of neighbourhood networks consisting of com-
munity stakeholdersin the neighbourhood, and existing measures, plans, interventions,
facilities and activities) will be studied using the same online-questionnaire and focus
groups in 2018/2019 and 2020/2021 as will be used to study the assets (see table 1).
The anonymous online-questionnaire and focus groups will be held among community
stakeholders in all participating intervention and control neighbourhoods. Additionally,
in the two focus groups among youngsters representing the intervention neighbour-
hoods and youngsters representing the control neighbourhoods (aged 12<18 years old)
the same topics regarding the input will be discussed. To assess existing measures, in-
terventions, facilities and activities in the neighbourhood, we will use registration data
of the municipality of Rotterdam and additional surveys of key-leaders.

Output

Data regarding the output (costs, type, number, quality, frequency, intensity, reach and
characteristics of the reached groups of the implemented measures, interventions,
facilities, and activities, use of a knowledge/science-based approach, use of effective
programs and monitoring of implementation) will be studied using a questionnaire (see
table 1). This questionnaire will be administered among key-leaders in November 2018
to February 2019 and from September 2020 to March 2021. This questionnaire is an
adapted version of the Key-Informant questionnaire previously used in CtC evaluations
in the USA, the Netherlands and Germany (17, 22). This questionnaire will take at most
60 minutes to fill out and will be administered via telephone. During the focus groups
with community stakeholdersin 2020/2021, and the online-questionnaire prior to it, the
contribution of assets and input to the realized output will be discussed. To examine
the costs, type, number, quality, frequency, intensity, reach and characteristics of the
reached groups of the implemented measures, interventions, facilities, and activities we
will use registration data of the municipality of Rotterdam. These data are registered by
the municipal district advisors and providers of the interventions (see table 1).

Intermediate outcomes

In this study, the intermediate outcomes are the proximal results of the measures,
interventions, facilities and activities that will be implemented in the neighbourhoods.
Therefore, we will study indicators of the following targeted risk and protective factors
among children and youngsters: family environment (parenting, child-parent relation-
ship, family life, and family conflict), healthy exercise, nutrition behaviours, smoking



and substance use, social cohesion, use of facilities and care, and bullying (see table
1). Data on intermediate outcomes will be collected at two time points, in 2018 at base-
line and in 2020/2021 at follow-up, separately for children aged 0<11 years old and for
youngsters aged 12<18 years old.

For the baseline measurement of intermediate outcomes among 0<11 years old chil-
dren, we will use anonymous survey data from the Health survey obtained in 2018 by
the municipality of Rotterdam. The Health survey is administered every four years in
a random sample drawn from the municipal population register using online parent-
questionnaires. The Health survey consists of questionnaires addressing the following
topics: general health, nutrition and exercise behaviour, home-environment, emotional
and psychological health, neighbourhood-, and school environment, use of care and
facilities, smoking and alcohol (39). Follow-up data will be collected by administering
a comparable parent-questionnaire for children aged 0<11 years old in 2020/2021. This
questionnaire will be based on the Health survey and will include similar questions. We
will use the same procedures for sample selection and administration of the follow-up
questionnaire, as used by the municipality for the Health survey (the baseline data).

For the baseline and follow-up measurementsin the group of 12<18 years old youngsters
we will use survey-data obtained by the Child and Family Centre Rijnmond in 2018 and
2020/2021 respectively. These survey data consist of the SDQ and the so-called You and
Your health questionnaire which includes several validated questionnaires (39, 41-43).
The You and Your health questionnaire addresses the following topics: general health,
nutrition and exercise behaviour, home-environment, emotional and psychological
health, school environment, performing anxiety and learning behaviour, smoking,
alcohol, substance use and gaming. These questionnaires are routinely administered by
the Child and Family Centre Rijnmond every year for municipal health monitoring. The
questionnaires are filled out online at school, the SDQ in first grade and You and your
Health in third grade.

Ultimate outcomes

Ultimate outcome measures are: indicators of health (socio-emotional and/or psycho-
logical problems, general/physical health, overweight), safety (safety of the home envi-
ronment, safety of the neighbourhood) and talent development (school performance,
truancy) (see table 1). Ultimate outcomes will be collected at the same two time-points,
at baseline and at follow-up after implementation of the Promising Neighbourhoods
program. The same instruments as for the intermediate outcomes will be used, sepa-
rately for children aged 0<11 years old and for youngsters aged 12<18 years old. Since
truancy, school performance and safety in the neighbourhood are not administered by
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the Health survey, SDQ or You and Your Health questionnaire we will use routinely col-
lected data on the individual, school and neighbourhood level from the municipality of
Rotterdam for these outcomes.

Covariates

In addition to the intermediate and ultimate outcomes, demographical data including
neighbourhood, age, sex, ethnicity, and socioeconomic status will be collected for the
effect evaluation. Socioeconomic status will be measured as the highest educational
level obtained either by both parents or the mother for children aged 0<11 years old and
current educational level of youngsters aged 12<18 years old. Educational level will be
classified according to the International Standard Classification of Education 2011 (44).
Demographical data will be obtained from the municipality of Rotterdam and the Child
and Family Centre Rijnmond.

Power considerations

The size of the data samples needed to determine small-effect sizes (f2=0.02) is calcu-
lated for the effect evaluation (45). Analyses will be performed separately for children
aged 0=<11years old and for youngsters aged 12<18 years old as outcome-variables of in-
terest might differ between age groups and are measured in a different way. Based upon
5% two-sided significance tests of the null hypothesis that socioeconomic status-groups
in the intervention and control neighbourhoods do not differ on outcome variables at
follow-up and a power of 80% allowing for 10 independent variables in the model, we
need two samples of 818 individuals, one sample including children aged 0<11 years
old and one sample including youngsters aged 12<18 years old. Half of each sample will
consist of individuals at baseline, evenly distributed over the conditions (intervention
or control neighbourhood). The other half will consist of individuals at follow-up, evenly
distributed over conditions as well. For the baseline measurement of both age groups,
we will have sufficient survey data. For the follow-up measurement of youngsters aged
12<18 years old sufficient survey data is available because the Child and Family Centre
Rijnmond administers their survey every year. However, since the Health survey of the
municipality of Rotterdam is administered only once every four years we will not have
sufficient follow-up data for children aged of 0<11 years old. Therefore, we will gather
these data by administering an additional comparable parent-questionnaire. With a
predicted response rate of 40% we will need to reach 1025 parents in order to receive
409 follow-up questionnaires.

Data analyses

The process-implementation evaluation consists of the assets, input and output stages
inthe logic model. All focus groups and questionnaires will be documented and analysed



using standardized formats. The qualitative data will be analysed using a set of codes.
At the start of the analysis, a codebook will be made with herein a list of pre-set codes
on different levels such as concepts or categories. This codebook will be made by two
researchers independently coding the first two focus groups. During the analysis new
codes may occur. These codes will be added to the codebook. Questionnaire data and
register-data per intervention and per neighbourhood about the costs, type, number,
quality, frequency, intensity, reach, and characteristics of the reached groups will also
be analysed to detect changes between the baseline measurement and the follow-up
measurement. Intervention and control neighbourhood results will be compared. Be-
cause of the relative small size of the groups in the process-implementation evaluation,
T-tests with Bayesian statistics will be used (46, 47). This will be performed using the
program Jags in R. Intervention and control estimates will be compared, each chain
with 5,000 iterations and each time 500 not used. At the end, the estimates will be made
with a total of 4,500 estimates.

In the effect evaluation of the Promising Neighbourhoods program, effects on the de-
pendent intermediate outcomes (indicators of risk and protective factors) and ultimate
outcomes (indicators of health, safety and talent development) of the logic model will
be examined. We will perform Difference-in-Difference regression analyses separately
for children aged 0<11 years old and for youngsters aged 12<18 years old. Predictor vari-
ables of interest are time of measurement (baseline/follow-up), condition (intervention/
control), socioeconomic status, and their two-way and three-way interactions controlled
for neighbourhood conditions. We will also adjust for other sociodemographic covari-
ates. The main variable of interest in our study is the three-way interaction term for time
of measurement, condition, and socioeconomic status. A significant parameter (p<0.05)
for this interaction term indicates a change in outcome over time in the intervention
neighbourhoods with a socioeconomic status gradient. In case of continuous outcome
variables linear regression analysis will be used and for dichotomous outcome variables
logic regression analysis will be used. Missing data will be handled using multiple impu-
tation. Level of significance is set at 0.05 for two-tailed analyses.

DISCUSSION

This article describes the design and methodology of a mixed-methods study for evalua-
tion of the process-implementation and effectiveness of the Promising Neighbourhoods
program. Promising Neighbourhoods is a program aiming to reduce socioeconomic
health inequalities and to increase health, safety and talent development among youth
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in different neighbourhoods of Rotterdam. The Promising Neighbourhoods program will
be gradually implemented in all neighbourhoods in Rotterdam, if proven effective.

We hypothesise that a collaborative community programming approach with stakehold-
ers leads to clear priority setting and better tailored interventions of better quality.
Furthermore, we hypothesise a decline in socioeconomic inequalities in intermediate
and ultimate outcomes for health, safety and talent development in intervention neigh-
bourhoods in comparison to control neighbourhoods. As we also study the process-
implementation of the Promising Neighbourhoods program, we will be able to provide
relevant insights on possible facilitators and barriers for future implementation of policy
programs using a collaborative community approach, such as Promising Neighbour-
hoods.

A strength of this study is that we study the process-implementation as well as the ef-
fectiveness (48). Without evaluation of the process-implementation, the black box of
why a program is effective or not effective cannot be disentangled (48). Furthermore,
the process-implementation evaluation can also shed light on possible defects or un-
wanted side effects within the Promising Neighbourhoods program (10). Adding to this,
it may elucidate how to successfully adapt programs and reach specific communities.
Therefore, this study is relevant for local settings and collaborative programming and
for national governments that depend on successful local implementation of policies.
Another strong aspect is that we evaluate the process-implementation and effective-
ness in different neighbourhoods increasing the generalisability of our findings.

The limitations that need to be taken into consideration are first that long term effects
are not part of our study design. The time of two years between the baseline and follow-
up does not allow studying longer term outcomes on especially the intended ultimate
outcomesin the current study. Second, thereis always a chance for residual confounding
even though we will adjust for confounding in our analyses and tried to match interven-
tion neighbourhoods as much as possible based on the degree of experienced problems
and on socioeconomic status. We cannot control planned or unplanned implementation
of interventions in the neighbourhoods on the initiative of other institutions or in some
cases even of collaborating community stakeholders. Moreover, we cannot control for
the fact that children, youngsters and their families in control neighbourhoods may
receive or take partininterventions or activities provided in the intervention neighbour-
hoods. Or that they take part in interventions or activities implemented independently
of interventions that are part of the Promising Neighbourhoods program. However, to
monitor this, we will obtain registration data about implemented measures, interven-
tions, facilities and activities in the neighbourhoods.



In conclusion, this study will provide knowledge about the process-implementation
and effectiveness of a collaborative community programming approach implemented
together with stakeholders, using data-based priority setting, knowledge-, and theory-
based policies and evidence-based interventions. The results following from this study
may be used for the design, implementation and transferability of intervention programs
aiming to reduce health inequalities among youth using a collaborative community
programming approach with stakeholders. Therefore, our study is relevant for local and
national public health authorities and for improvement of the health, safety, and talent
development among youth.
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ABSTRACT

Objective: The purpose of this study was to evaluate a collaborative community-based
program that aims to a) increase the health, safety and talent development of youth,
and b) contribute to the reduction of socioeconomic inequalities.

Methods: A quasi-experimental difference-in difference design with two separate
cross-sectional samples among 0- to 12 year-olds with an intervention and control
condition was used. Measurements took place with baseline measurements in 2018
(N=984) and follow-up measurements in 2021 (N=413). The program, called Promising
Neighbourhoods, consists of collaboration with community stakeholders, data-based
priority setting, knowledge-and theory-based policies, and evidence-based interven-
tions. The program was implemented in three neighbourhoods which were matched to
three similar control neighbourhoods. Logistic difference-in-difference regression was
used to test effectiveness of the intervention on informal parenting support, outdoor-
play, sport club membership, general health and risk of mental health problems and
to examine differences in intervention effects between children with a lower or higher
socioeconomic status.

Results: A significant intervention effect of the Promising Neighbourhoods program
after two-years was found for outdoor-play (OR 0.61; 95%CI 0.37, 0.99). No other signifi-
cant intervention effects were found for other outcomes. No different interventions ef-
fects were found for children with a lower or higher socioeconomic status on outcomes.

Conclusion: The findings of this study indicate a positive intervention effect for one of
the outcomes in 0- to 12-year-olds. Further mixed-methods evaluation research and us-
ing longer follow-up periods are needed to examine the value of these type of programs.
Further development of Promising Neighbourhoods seems warranted.

Trial registration: This study was prospectively registered in the Netherlands National
Trial Register (Number: NL7279) on 26 September 2018.



INTRODUCTION

Socioeconomic status (SES) influences the development and health of youth.(1, 2) So-
cioeconomic inequalities already arise in the youngest age groups and often continue in
adult life.(3-5) Therefore, investing in reducing socioeconomic inequalities in children is
important.(6) Yet, much research has been performed on the magnitude and causes of
socioeconomic inequalities but relatively less on effective approaches to reduce them.
(6,7)

The Ottawa Charter already mentioned in 1986 that community involvement and creat-
ing supportive conditions and environments could be strategies to reduce inequalities
and to increase health and well-being of the community.(8, 9) Intersectoral collabora-
tion and interorganizational partnerships (e.g. governmental and non-governmental
organizations and stakeholders), community participation and engagement in planning
and decision-making (e.g. stakeholders), creating healthy settings, political commit-
ment, funding and infrastructure for social policies, employing multiple strategies and
actions at multiple levels and sectors and awareness of the socio-environmental context
were found to be key actions central to the effectiveness of health promotion programs.
(10, 11)

Local governments can play an important role in reducing inequalities and promoting
the health, safety and talent development of children as they have a responsibility for
the planning and delivery of services such as education, transport, housing and urban
planning.(12) Moreover, local governments are often in a strong position to bring a wide
variety of local actors or stakeholders around the table to stimulate action.(12) In the
past years there has been an increasing focus on local integrated community-based
programming approaches.(13) Collaborative community-based approaches employ
multiple interventions, involve key-leaders and networks, and aim to strengthen the
community.(14) As collaborative community-based programs comprise many of the key
actions mentioned above, they are regarded as promising in reducing socioeconomic
inequalities in health, safety and talent development in youth.(14-16)

One previous community-based program that focused on reducing socioeconomic
inequalities is the EPODE-program for the Promotion of Health Equity (EPHE).(17, 18)
In this program communities developed and implemented tailored lifestyle interven-
tions to the needs of the specific socioeconomic groups.(17, 18) The EPHE-program was
successful in changing behaviour of children with a lower SES as well as changing the
behaviour of children with a higher SES.(17) Communities that Care (CTC) is another
collaborative community-based program that aimed to reduce problem behaviour
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among children and adolescents. CTC was implemented at the neighbourhood level.
Professionals in these neighbourhoods formed community coalitions, performed a
needs assessment and chose which interventions needed to be implemented. CTC
reduced health-risk behaviour in the United States of America.(19-22) In the United
Kingdom and the Netherlands results were less favourable.(23-26) Recently, also CTC in
Australia led to reduced health-risking behaviour in adolescents.(27, 28) Results of these
programs indicate that, indeed, community engagement and tailored programs could
be promising. More research is needed to increase the evidence-base on community-
based programs.

The Promising Neighbourhoods collaborative community-based program partly builds
on experience of earlier methodologies such as CTC and the EPODE-program.(17, 29)
The program was developed by the municipality of Rotterdam in collaboration with
the Netherlands Youth Institute (NYI) with the aim to increase the health, safety and
talent development of youth living in Rotterdam, and to contribute to the reduction of
socioeconomic inequalities, as a part of a wider youth policy program called “Rotter-
dam Grows”.(30) The Promising Neighbourhoods program consists of collaborating with
community stakeholders, data-based priority setting, knowledge-and theory-based
policies, and evidence-based interventions.(31) The results of the effect evaluation of
this program on health outcomes and on health inequalities in 0-to 12-year olds are
described here.

Research questions

1: What is the effectiveness of the Promising Neighbourhoods program in 0- to 12-year-
olds on health outcomes (informal parenting support, outdoor-play sport club member-
ship, general health and risk of mental health problems)?

2: What is the effectiveness of the Promising Neighbourhoods program in 0-to 12-year-
olds on reducing socioeconomic inequalities in these health outcomes?

Study hypothesis

We hypothesize that the Promising Neighbourhoods program leads to improved health
outcomes and to reduced socioeconomic inequalities on these outcomes.



METHODS

Study design

The study design has been described elsewhere.(31) Briefly, this study utilizes a quasi-
experimental difference-in difference design with two separate cross-sectional samples
with an intervention and control condition. Measurements took place before implemen-
tation at baseline (T0) between May-July 2018 and at follow-up after implementation
(T1) between April-July 2021.

This study was prospectively registered in the Netherlands National Trial Register (Num-
ber: NL7279) on 26 September 2018.

Setting

The setting has been described in a protocol paper for this study.(31) Briefly, to ensure a
sufficient range of problems and diversity of neighbourhood SES, neighbourhoods were
categorized as low, middle or high degree of problems. From each category an inter-
vention neighbourhood was selected resulting in three intervention neighbourhoods
and matched to control neighbourhoods from the same category. One control neigh-
bourhood decided to implement common programming comparable to the Promising
Neighbourhoods program on its own. Therefore, one new control neighbourhood was
matched to one intervention neighbourhood. The control neighbourhood that started
with the common programming is used in the sensitivity analyses for comparison.

Study population

Data of 984 children aged 0-to 12-years old and were available at baseline and 413 at
follow-up. Within this sample, respectively, 649 and 268 were 4-to 12-year-olds.

Invitations to participate were done by drawing a random probability sample from
the municipal population register stratified by neighbourhood. Children living in a
healthcare institution were excluded. Parents received invitations for one child only. All
parents were living in Rotterdam when the survey was administered. At baseline the
response rate for 0-4-year olds was 41.0% and for 4-12-year olds the response rate was
38.0%. At follow-up the response rate for 0-4 year olds was 37.0% and for 4-12-year olds
the response rate was 31.8%.

A power calculation to determine the sample size of the data needed to determine
small effect sizes (f2=0.02) has been previously described.(31, 32) A sample of 818 (409
at baseline and 409 at follow-up) evenly distributed over the intervention and control
neighbourhoods would provide sufficient power.

Effectiveness of the Promising Neighbourhoods community program

313



Chapter9

314

The Promising Neighbourhoods program

The collaborative community-based program has been described extensively in the
study protocol.(31) Briefly, the aims of the program are to increase the health, safety
and talent development of youth.(30) The program is a collaborative community-based
approach that includes community stakeholders, works with data-driven prior-
ity setting, knowledge- and theory-based policies and focuses on implementation of
evidence-based interventions.(17, 29) This program is continuously further developed
and adjusted. Also during this study the program was further developed. The programs
is seen as a learning process.

The program is managed by municipal district advisors.(33) Each municipal district
advisor is assigned to a different neighbourhood and coordinates and monitors the pro-
gram. Together with community stakeholders and key-leaders from the neighbourhood
network the municipal district advisor plans and develops a tailored intervention pack-
age for the neighbourhood. This package can consist of parenting support, preventive
(health) interventions, youth welfare, preventive measures and activities to improve
preventive health, safety and talent development among youth.

The program consists of multiple steps.(33) Step 1 is a needs-assessment of the neigh-
bourhood based on local quantitative registry and survey data. In step 2, the needs-
assessment is discussed with the neighbourhood network to match the conclusions
with qualitative insights based on their daily experiences and to gain local support by
setting joint goals. In step 3, the needs-assessment is adapted based on the insights
from step 2. Based on this assessment priorities for the neighbourhood are determined
(data based-priority setting). Table 1 shows the priorities that have been set for the
intervention neighbourhoods. In step 4, municipal district advisors and the neighbour-
hood network inventoried the current interventions, policy measures, actions and
agreements in the neighbourhood and checked the evidence-base of the interven-
tion in the database of Effective Youth Interventions of the NYI(https://www.nji.nl/nl/
Databank/Databank-Effectieve-Jeugdinterventies). In step 5, the most appropriate and
available interventions, policy measures, actions and agreements for the priorities
are chosen by the municipal district advisors and neighbourhood network. A detailed
neighbourhood intervention-package plan including the needs-assessment, priorities
and policy measures, interventions and activities is developed in step 6. Table 1 shows
the interventions, policy measures, actions and agreements that have been chosen
in the intervention neighbourhoods for youth aged 0-18 year old. In step 7, this plan
is implemented in the neighbourhood. Step 8 consists of continuous monitoring and
evaluation.



Table 1. Overview of the priorities, interventions and policy measures, actions and agreements in interven-

tion neighbourhoods for children aged 0- to 18-years old.

Priorities

Interventions

Policy measures, actions and agreements among
partners

1) More children have
better social-emotional
health

2) Reduced risk of
psychosocial problems
3) Reduced problem
behaviour of the child
4) Fewer children are
anxious

5) Fewer children are
bullied

6) 50% of all children
participate in a training
for social emotional
development as part of
the school curriculum
7) More children are
playing outside

8) An increase

of children that
participate in sports
after school

9) More children have a
better general health
10) More parents have
informal parenting
support

11) Anincrease in
children that grow

up in a save home
environment

12) More young people
perform better at
school and obtain their
school diploma

13) Reduced relative
school absence

14) The burden of
crowd forming /
hanging out on the
streets among older
youth is diminishing
15) A decrease in youth
criminality

-4 interventions for 0-4
year olds, mainly focused
on parenting skills and
socio- emotional skills
-10 interventions for
primary school-aged

children mainly focused on

parenting skills, low SES
and/or social emotional
skills

-3 interventions focused
on children of divorced
parents

-4 interventions focused
on children with parents

who suffer from psychiatric

problems or addiction
-7 interventions for youth

from 12-25 mainly focused

on socio-emotional skills
-16 interventions for
parents mainly focused at
parenting skills

-2 interventions focused
on domestic violence and
fights at home

-6 intervention only given
at primary school focused
at socio-emotional skills
and resilience
-1lintervention only given
at secondary school

focused at socio-emotional

skills and resilience

-2 intervention focused on
delinquency and safety

-2 interventions focused
on participation

-1 Intervention focused on
poverty and debts

Total = 57 interventions of
which 3 interventions fell
in two categories

1) Training teachers on social emotional development.
2) Improving collaboration and awareness and
knowledge of preventive interventions on social
emotional skills between schools and other partners.
3) Improving knowledge and awareness of parents

and professionals about alcohol and drug use during
pregnancy and parenthood.

4) Improve parenting skills, healthy lifestyles and reduce
risk behavior of children by providing more information
to parents.

5) Implementing media classes as schools.

6) Actively promoting the pedagogical neighbourhood
values at school and in the neighbourhood.

7) Square/playground programming on the various
squares/playgrounds.

8) Improve early identification of conduct problems.

9) Focus on pregnant women and young families in
collaboration with partners in neighbourhood.

10) Increase sport participation among primary school
aged children by increasing the opportunities for sport
through sport clinics, by increasing awareness on sport
facilities, and by increasing accessibility.

11) Stimulate children to participate in sport, culture
or side jobs using role models, by offering locations,
offering work-learning trajectories, offering side jobs,
and organizing activities for and with youth and training
in language improvement for parents and children.

12) Reducing poverty and debt by increasing the reach
of a debt-reduction program and by subsidies for sport
and other activities using municipal funds.

13) Improved collaboration of schools with truant
officers, police officers and social welfare teams to
reduce school absenteeism and delinquency.

14) Good and sufficient homework guidance through,
among other things, the use of community centers.

15) Improve collaboration between youth workers.

16) Expand collaboration among care and support
professionals in the neighbourhood (general
practitioners, physiotherapists, dietiticans, etc) and
schools.

17) Aligning the attention from neighbourhood network
partners to language improvement.

18) Discuss approach for pupils that live in other
neighbourhoods with higher problem levels.

The priorities differed between intervention neighbourhoods. Interventions, policy measures, actions and agreements

differed between the intervention neighbourhoods.
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Control neighbourhoods

In the control neighbourhoods no collaborative community-based program (Promising
Neighbourhoods program) was implemented. Interventions, policy measures and ac-
tions have occurred as usual. The city of Rotterdam provides resources for a selected
group of interventions that could be provided at city or neighbourhood level. These in-
terventions can include but are not limited to parenting support, socio-emotional skills
training, and interventions for children of parents with a mental illness or addiction.

Data collection

The baseline measurement was derived from data gathered in 2018 using a Dutch public
health survey administered by the municipal public health service in the city of Rot-
terdam. Data for the follow-up measurement were gathered separately in 2021 using a
similar survey and approach. Both surveys targeted parents/caretakers of 0-12-year old
children. Questionnaires were filled out by the main caregiver.

Parents received hardcopy invitation letters with information about the online survey
and login details. Hardcopy questionnaires were sent with the first reminder. The ques-
tionnaires were available in Dutch, English and Turkish. Non-responders were contacted
by telephone and were offered extra help in completing the questionnaire. Small incen-
tives were used for both measurements.

Ethics

The medical ethics committee of the Erasmus University Medical Center Rotterdam
declared the Medical Research Involving Human Subjects Act does not apply and issued
a declaration of no objection for this study (MEC-2018-1506). Parents received informa-
tion about the study and could refuse participation by not filling out the survey.

Measures

The outcome measures were collected using the surveys at baseline and follow-up.
Three outcome measures were measured in 0-12-year olds (informal parenting support,
outdoor-play and general health) and two in 4-12-year olds (sport club membership
and risk of mental health problems (MHP). Subscales and subscale items reflecting the
priorities that were set for the intervention neighbourhoods were additionally explored.

Outcome measures in 0- to 12-year-olds
Informal parenting support - Informal parenting support was measured by the item: ‘Can

you talk to your family, friends, acquaintances or neighbours about (problems with)
raising your child?” Answer categories were: Yes often, Yes regularly, Yes occasionally



or No hardly ever or never. This was dichotomized as ‘Yes’ (Yes often, Yes regularly) and
‘No’ (Yes occasionally, No hardly ever, never). The first category was used as reference.

Outdoor-play - Outdoor-play was measured by two items. The first item was: ‘On how
many days per week does your child play outdoors? ” Answer categories were: My child
did not play outdoors last week, but would usually do that in an ordinary week, never,
1,2,3,4,5,6 orevery day. The second item assessed the time their child usually spends
playing outdoors. Answer categories were: Less than half an hour per day, half an hour
to an hour per day, 1-2 hours per day, 2-3 hours per day or 3 hours per day or longer. For
both questions we asked parents to base their answer on the past week. We dichoto-
mized these questions to: ‘Outdoor-play for =60 minutes for =5 days a week’ or ‘No’. The
first category was used as reference.

General health - General health was measured by the item ‘How would you describe
your child’s general health’ (Very good, good, alright, not very good or poor); this was
dichotomized as ‘good’ (very good, good, alright) or ‘poor’.

Outcome measures in 4- to 12-year-olds

Sport club membership - Sport club membership was measured by the item ‘How many
days per week does your child sports with a club’. Parents were asked to base their
answer on the past week. Answer categories were: never, my child did not do any sports
last week, but would usually do thatin an ordinary week, 1,2, 3,4, 5, 6, or every day. This
was dichotomized as ‘sports at a sport club for 21 day a week’ or ‘No’. The first category
was used as the reference.

Risk of mental health problems (MHP) - Risk of MHP was measured using the SDQ which
was embedded in the surveys. This is a validated questionnaire to measure risk of
mental health problems and consists of five subscales: emotional problems, conduct
problems, hyperactivity, peer-problems and prosocial behavior.(34-36) We calculated
the total difficulties score by adding the scores of all domains except for prosocial be-
havior (Cronbach’s alpha=0.75). We dichotomized the total difficulties score using age
dependent cut-offs to either ‘Normal score’ or ‘High risk’ with the normal score as refer-
ence category. For 4-7-year olds a cut-off of 215 and for 7-12-year olds a cut-off of 214
indicates risk of MHP.(34-36)

Several subscales and scale items were additionally explored. The subscale emotional
problems (Cronbach’s alpha=0.67) consists of five items about somatic symptoms, wor-
ries, feeling unhappy, being nervous in new situations and being anxious. The subscale
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conduct problems (Cronbach’s alpha=0.50) consists of five items about tantrums, obey-
ing, bullying, lying, and stealing. Answer categories were: Not true, somewhat true, or
certainly true. We computed subscale scores by adding the scores of all five items. We
dichotomized these scores using age dependent cut-offs to either ‘Normal score’ or
‘High risk’ with the normal score as reference category. A score of 4-10 indicates emo-
tional problems. A score of 3-10 indicates conduct problems.(34-36) We also used the
following individual items: anxiety from the subscale emotional problems, tantrums,
bullying, and stealing from the subscale conduct problems and being bullied from the
peer-problem subscale. These were dichotomized as ‘No’(Not true) or ‘Yes’ (Somewhat
true, certainly true) with the first category as reference.

Covariates

Sociodemographic measures
Age was measured continuously in years. Gender was measured as ‘boys’ or ‘girls’ using
the first as reference category.

Socioeconomic status (SES)

Parental educational level was used as indication of SES and was defined as highest pa-
rental educational level obtained and categorized as ‘higher’ (higher vocational training,
university degree, or higher) or ‘lower and intermediate’ (no education, primary school,
<4 years general secondary school, >4 years general secondary school or intermediate
vocational training).(37) The first category was the reference category.

Statistical analysis

Participant characteristics and health outcomes were described at baseline and at
follow-up for the intervention and control neighbourhoods. Differences were tested
using chi-square or Mann-Whitney U tests (p <0.05).

Multiple imputation (m=5) using a fully conditional specified model based on the re-
lationships between the variables included in this study was used for missing values.
Multiple imputation was performed for variables measured for 0-12-year olds (2.1%
missing values) and for variables measured for 4-12-year olds (0.6% missing values).

Logistic difference-in-difference regression analysis was used to test intervention effects
for the outcomes as well as differences in intervention effects according to SES. For the
difference-in-difference regression analyses we computed two models.



In the first model we examined the intervention effect. The coefficient 33 of the interac-
tion term between the condition (intervention or control) and time of measurement
(baseline or follow-up) depicts the intervention effect on the outcome. We adjusted for
SES, gender and age. This model can be written as:

v = B0 + B1 * time of measurement + 32 * condition + 33 * time of measurement *
condition + C (SES, gender and age)

The second model examined if the intervention effect differed according to SES. A three-
way interaction between time of measurement, condition and SES was added and all
possible underlying two-way interactions. We also adjusted for age and gender. In this
model 37 is the key-parameter. This model can be written as:

v = B0 + B1 * time of measurement + B2 * condition + 33 * SES + 4 * time of measurement
* condition + 85 * time of measurement * SES + 36 * condition * SES + 37 * time of
measurement * condition * SES + C (age, gender)

Pooled effect estimates (odds ratios [ORs] and 95% confidence intervals [Cls]) from
these five datasets were reported. Two-sided p-values denoted statistical significance
(p<0.05).

Exploratory analyses were performed in the multiple imputed data in a similar way. We
repeated our analyses using a complete-case dataset. As one control neighborhood was
replaced at the beginning of the study, we did a sensitivity analysis with the replaced
neighbourhood instead of the new control neighbourhood.

IBM SPSS statistics for Windows, version 25.0 (International Business Machines Corpora-
tion, Armonk, New York) was used for all analyses.

RESULTS

Table 2 shows the characteristics of the study population (Supplemental table 1 includes
missing values). At baseline, children in control neighbourhoods were on average older
than children in intervention neighbourhoods. Over time, significantly more parents
received informal parenting support in both control and intervention neighbourhoods.
Outdoor-play significantly reduced over time in control neighbourhoods and increased
in intervention neighbourhoods.
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Table 2. Characteristics of the intervention and control neighbourhoods at baseline in 2018 and in 2021.

Sociodemographic variables
Age, continuous ® 6.0 (3.0-9.0)

Age, dichotomous *

0-4 137 (31.2%)
4-12 302 (68.8%)
Gender

Boy 216 (50.6%)
Girl 211 (49.4%)
SES

Parental education

Higher 228 (55.6%)
Lower and intermediate 182 (44.4%)
Outcomes in 0 to -12-year-olds
Informal parenting support >

Yes 238 (56.3%)
No 185 (43.7%)
Outdoor-play **

Yes 168 (41.6%)
No 236 (58.4%)
General health

Good 389 (92.0%)
Not Good 34 (8.0%)
Outcomes in 4- to -12-year-olds
Sport club membership

Yes 164 (56.7%)
No 125 (43.3%)
Risk of mental health problems

No 257 (88.9%)
Yes 32 (11.1%)

5.0 (2.0 (8.0)

210 (37.7%)
347 (62.3%)

276 (49.6%)

281 (50.4%)

276 (51.3%)
262 (48.7%)

340 (61.4%)

214 (38.6%)

232 (45.1%)
282 (54.9%)

509 (91.5%)

47 (8.5%)

190 (55.6%)

152 (44.4%)

302 (88.8%)
38 (11.2%)

6.0 (2.8-9.0)

59 (34.7%)
111 (65.3%)

81 (47.9%)

88 (52.1%)

104 (61.9%)
64 (38.1%)

118 (69.8%)

51 (30.2%)

49 (31.0%)
109 (69.0%)

163 (95.9%)

7 (4.1%)

65 (59.1%)

45 (40.9%)

102 (92.7%)
9 (7.3%)

5.0 (2.0-9.0)

85 (35.1%)
157 (64.9%)

116 (47.7%)

127 (52.3%)

134 (56.3%)
104 (43.7%)

171 (70.7%)

71 (29.3%)

103 (45.8%)
122 (54.2%)

227 (93.4%)

16 (6.6%)

80 (51.6%)

75 (48.4%)

135 (87.1%)
20 (12.9%)

P-values computed using chi-square for categorical variables and Mann Whitney U tests for continuous variables.
?Indicates a significant difference between intervention and control neighbourhoods in 2018 (p-value <0.05).
® Indicates a significant difference between control neighbourhoods in 2018 and control neighbourhoods in 2021 (p-value

<0.05).

¢ Indicates a significant difference between intervention neighbourhoods in 2018 and intervention neighbourhoods in

2021 (p-value <0.05).



Table 3. Difference-in-Difference logistic regression analyses.

OR(95% Cl) for  OR(95%Cl) for ~ OR(95% CI) for ~ OR (95%Cl) for OR (95%Cl) for
N=1,397 N=1,397 N=1,397 N=896 N=896

Model 1 Two-way interaction parameter estimates (intervention condition in 2021)
1.23(0.66,2.26)  0.61(0.37,0.99) 1.55(0.56,4.34) 1.18(0.71,1.97) 1.95(0.72,5.33)

Model 2 Three-way interaction parameter estimates (difference in inequalities for the intervention
condition in 2021)

0.59 (0.16,2.09)  0.96(0.34,2.68) 0.82(0.10,6.57) 0.41(0.14,1.16)  0.95(0.11,8.05)

MHP=mental health problems. An odds ratio <1.00 indicates a favourable change in the outcome. Bold indicates statisti-
cal significance p<0.05. Model 1 is adjusted for age (continuous), gender (ref=boy) and parental education (ref=high), and
includes a two-way interaction of time of measurement*condition.

Model 2 is adjusted for age (continuous) gender (ref=boy) and parental education (ref=high) and includes two-way interac-
tions of time of measurement*condition time of measurement*parental education condition*parental education and a
three-way interaction of time of measurement*condition*parental education.

Table 3 shows the main results. There is an intervention effect of the Promising Neigh-
bourhoods program on outdoor-play. No other intervention effects on the outcomes
were found (Model 1). There were no significant different intervention effects for chil-
dren with a lower or higher SES on the outcomes.

Supplemental table 2 shows the exploratory analyses. No significant intervention effects
were found for subscales or items of the SDQ. There were also no significant different
intervention effects for children with a lower versus a higher SES.

The complete-case analyses were similar to the main analyses except that for informal
parenting support a significant different intervention effect was found for children with
a lower or higher SES (Supplemental table 3). As sensitivity analysis we repeated the
analyses with the originally included control neighbourhood that started with common
programming during this study instead of the alternative control neighbourhood that
was chosen later on (Supplemental table 4). These analyses were similar to the main
analyses.
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DISCUSSION

We examined the effectiveness of the Promising Neighbourhoods program in 0- to-12-
year-olds on different outcomes. We found a positive intervention effect on outdoor-
play. We found no other significant intervention effects and no differential effects for
children with a lower or higher SES on the outcomes

We found a positive intervention effect on the outcome outdoor-play. Merzel and
D’Afflitti conducted a review on community programs and found that, in general, pro-
grams employing community networks have a limited impact on population health.
(14) The authors reported that the modest impact is a result of multiple factor such
as methodological limitations and a limited scope and intensity.(14) To illustrate, a
modest impact has also been found in a study evaluating the impact of the New Deal
for Communities Program (NDC) in England.(38) The NDC was an urban regeneration
program employing collaborative community engagement in 39 areas on different top-
ics such as crime, housing and health which was compared to control areas with similar
deprivation. Despite this, collaborative community-based programs such as Better Start
Bradford are seen as promising for reducing inequalities in child health.(13)

There are multiple explanations for finding an intervention effect on only one outcome
(outdoor-play) of the Promising Neighbourhoods program in 0- to12-year-olds.(14) First,
a possible explanation for finding a positive intervention effect on outdoor-play only
could be the implementation of interventions in control neighbourhoods. This is one
of the reasons proposed by Merzel and D’Afflititi. (14)Additionally, gathered process
indicators show that 24.0% of children/parents from intervention neighbourhoods
and 25.9% in control neighbourhoods participated in interventions in the past year at
follow-up. These percentages did not differ significantly. We are unaware if interven-
tions implemented in control neighbourhoods fell under care-as-usual or if additional
interventions were implemented.

Another explanation might be that the Promising Neighbourhoods program needs
to be implemented for a longer period of time before more intervention effects can
be expected. Our follow-up measurement took place two years after the start of the
program aligned with the planning of the Promising Neighbourhoods program. An
additional follow-up measurement after a longer follow-up period is warranted to give
insights in possible intervention effects after a prolonged implementation period. In an-
other community-based program called “Arnhemse Broek, Healthy and Well” which was
implemented in 2004 in neighbourhoods in a Dutch city (Arnhem) a follow-up period of
two year also seemed to short.(39) This community-based program that targeted adults



followed a similar approach; locally active professionals of varying organizations (e.g.
police or youth work) formulated an action plan which included priorities, activities and
actions for themes such as parenting problems and social safety. In their effect evalu-
ation after two years, some positive effects were found but more negative effects were
reported.(39) Unfortunately, the NDC program was implemented for ten years and not
many effective results were reported.(38)

Another explanation might be that some of the chosen interventions were not the most
effective interventions to achieve favourable changes on the priorities chosen. If so, this
could have impacted the effectiveness of the Promising Neighbourhoods program. In
the Promising Neighbourhoods program the priorities were chosen after the baseline
measurement took place and not beforehand. The baseline survey measured health in-
dicators that were deemed relevant for local health and youth policies. However, some
priorities that were chosen in the intervention neighbourhoods were not measured with
the survey.

Finally, it could be that the Promising Neighbourhoods program was not delivered as
intended beforehand.(40, 41) A thorough process evaluation, taking into account the
logic model that was set up for this evaluation, will shed more light on the implementa-
tion and increase our understanding of barriers and facilitators for the implementation
of community-based programs.(42, 43)

Methodological considerations

During the implementation of the Promising Neighbourhoods program in 2019 COVID-19
became a global pandemic. Due to the COVID-19 pandemic, interventions were can-
celled, postponed or continued as online intervention. We examined this impact with an
additional question in our follow-up survey. Of all parents, 37.5% responded that there
were less interventions/activities in their neighbourhood due to COVID-19. There was
no significant difference between intervention and control neighbourhoods. COVID-19
could have influenced the outcome measures in both intervention and control neigh-
bourhoods but it may be possible that the effects turned out differently in intervention
and control neighbourhoods. We compared the baseline and follow-up measurement
in the whole sample and found that in general outcomes were similar in 2018 and 2021
(Supplemental table 1).0Only the percentages of parents with informal parenting support
was significantly higher at follow-up in 2021 compared to the baseline measurement
in 2018. Moreover, our results regarding the effectiveness of the Promising Neighbour-
hoods program may not be generalizable to a situation without COVID-19.
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Our study has several strengths. For the current analysis we not only studied the effect
of the Promising Neighbourhoods program in intervention neighbourhoods compared
to control neighbourhoods but also whether differences between children with a lower
and a higher SES reduced as a consequence of the program. We used a difference-in-
difference approach, which is a suitable technique to study effects of such community-
based programs. Risk of MHP was measured using the SDQ, which is a validated ques-
tionnaire.(34-36) We conducted several additional analyses that are similar to our main
findings.

Several limitations of our study need to be taken into consideration when interpreting
the findings. First, contamination between the intervention and control neighbour-
hoods could have occurred. For example, when parents and their children moved from
an intervention to a control neighbourhood or vice versa. Children and/or parents from
control neighbourhoods could also attend schools in the intervention neighbourhoods
and benefit from implemented interventions. This could have influenced the findings
of our evaluation. We unfortunately do not have data to check whether this could have
been the case. Second, it could be that there were interventions implemented in the
control neighbourhoods. This could lead to null findings but is inherent to the design
of a collaborative community-based program in the real world. For example, com-
munity stakeholders in one control neighbourhood started themselves with common
programming. We have performed the analyses also using this control neighbourhood.
However, the results were similar. Third, we used parental education as an indicator of
SESinour analyses. Other indicators of SES might have yielded different results. Fourth,
the sample size for 4-to 12-year-olds at follow-up was somewhat lower than needed
to detect small effect sizes. Finally, this study took place in neighbourhoods of a large
Dutch city. Findings may not be generalizable to other settings such as neighbourhoods
in smaller cities, rural areas or other countries.

Future research

For the evaluation of Promising Neighbourhoods and comparable programs more fol-
low up measurements or a longer follow-up period is warranted as intervention effects
might need a longer implementation period. The effectiveness in older youth still needs
to be evaluated.

Several key actions for successful health promotion programs have been reported by
Jackson et al.,.(10) Collaborative community-based programs like Promising Neigh-
bourhoods include many of these key actions in their design. Perhaps, these key-actions
currently were not or not yet adequately incorporated or not sufficiently addressed in
the Promising Neighbourhoods program for the program to be effective. Key actions



such as intersectoral collaboration and interorganizational partnerships or community
participation might just need more time to establish and become effective. It is also
possible that there are other key actions needed for effective collaborative community-
based programs that have not yet been identified in the study by Jackson et al.,.(10)
Future research to community-based programs is warranted to provide these necessary
insights.

Further, by additionally studying the implementation process of such programs from
other perspectives such as interviews with policymakers or content analyses of policy
documents will provide more insights in underlying mechanisms.

Conclusion

The findings of this study indicate a positive intervention effect for one of the outcomes
in 0- to 12-year-olds. Further mixed-methods evaluation research and using longer
follow-up periods are needed to examine the value of these type of programs. Further
development of Promising Neighbourhoods seems warranted.
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SUPPLEMENTAL MATERIAL

Table S1. Missing values for all variables used for the analyses in 2018 and 2021.

Sociodemographic variables

Age 6.0 (3.0-8.8) 0 5.0(2.0-9.0) 1
0- to 4-year-olds 342 (34.8%) 144 (34.9%)
4- to 12-year-olds 642 (65.2%) 268 (64.9%)
Gender 0 1
Boy 492 50.0%) 197 (47.7%)
Girl 492 (50.0%) 215 (52.1%)

Socioeconomic status indicator

Parental education 36 7
High 504 (51.2%) 238 (57.6%)
Low 444 (45.1%) 168 (40.7%)

Outcomes in 0-to 12-year-olds

Informal parenting support® 7 2
Yes 578 (58.7%) 289 (70.0%)

No 399 (40.5%) 122 (29.5%)
Outdoor-play 66 30
Yes 518(52.6%) 152 (36.8%)

No 400 (40.7%) 231 (55.9%)
General health 5 0
Good 898 (91.3%) 390 (94.4%)

Not good 81 (8.2%) 23 (5.6%)

Outcomes in 4- to 12-year-olds

Sport club membership 0 0
o Yes 354 (56.1%) 145 (54.7%)
‘% No 277 (43.9%) 120 (45.3%)
S Risk of MHP 2 0
; No 559 (88.9%) 237 (89.4%)
Yes 70 (11.1%) 28 (10.6%)

MHP=mental health problems. Outcome measures 0-12- year olds sample size in 2018 N=984 sample size in 2021 N=413.
Outcome measures 4-12-year olds sample size in 2018 N=631 and sample size in 2021 N=265. Percentages are column
percentages.



Table S2. Exploratory analyses using difference-in-difference regression analyses.

OR (95%Cl) N=896
Model1 Two-way interaction parameter estimates (intervention condition in 2021)

2.07(0.70, 0.95(0.48, 0.99(0.47,  0.73(0.26, 1.45(0.78, 0.91(0.39, 1..28 (0.60,
6.08) 1.89) 2.05) 2.01) 2.70) 2.13) 2.75)

Model2 Three-way interaction parameter estimates (difference in health inequalities for the intervention
condition in 2021)

1.29(0.14, 147(0.36, 0.94(0.08,  0.58(0.07, 0.92(0.26, 2.41(0.39, 0.34 (0.07,
11.71) 5.96) 11.32) 4.83) 3.31) 14.74) 1.61)

An odds ratio <1.00 indicates a favourable change in the outcome. Bold indicates statistical significance p <0.05. Model 1
is adjusted for age (continuous), gender (ref=boy) and parental education (ref=high), and includes a two-way interaction
of time of measurement*condition.

Model 2 is adjusted for age (continuous) gender (ref=boy) and parental education (ref=high) and includes two-way interac-
tions of time of measurement*condition time of measurement*parental education condition*parental education and a
three-way interaction of time of measurement*condition*parental education.

Table S3. Difference-in-Difference regression analyses in the complete-case dataset.

OR (95% Cl) for ~ OR(95% Cl) for ~ OR(95% Cl) for ~ OR (95%Cl) for ~ OR (95%Cl) for

N=1,378 N=1,397 N=1,378 N=896 N=833
Model 1 Two-way interaction parameter estimates (intervention condition in 2021)
1.11(0.65,1.88)  0.58 (0.35, 1.55(0.52,4.59) 1.26 (0.67,2.37) 2.20(0.77,6.32)
0.97)
Model 2 Three-way interaction parameter estimates (difference in inequalities for the intervention

condition in 2021)

0.31(0.11, 0.93(0.33,2.64) 1.04(0.11,9.90) 0.59(0.16,2.15) 0.9 (0.12, 8.40)
0.92)

An odds ratio <1.00 indicates a favourable change in the outcome. Bold indicates statistical significance p <0.05. Model 1
is adjusted for age (continuous), gender (ref=boy) and parental education (ref=high), and includes a two-way interaction
of time of measurement*condition.

Model 2 is adjusted for age (continuous) gender (ref=boy) and parental education (ref=high) and includes two-way interac-
tions of time of measurement*condition time of measurement*parental education condition*parental education and a
three-way interaction of time of measurement*condition*parental education.
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Table S4. Difference-in-Difference regression analyses on with another control neighbourhood.

Model 1

Model 2

OR(95% Cl) for  OR(95% Cl)for  OR (95%Cl)for ~ OR (95%Cl)for  OR (95%Cl) for
N=1,397 N=1,397 N=1,397 N=896 N=896

Two-way interaction parameter estimates (intervention condition in 2021)

1.14(0.68,1.91)  0.56 (0.34, 1.58(0.57,4.38) 1.53(0.81,2.86) 2.40(0.82,7.03)
0.93)

Three-way interaction parameter estimates (difference inequalities for the intervention
condition in 2021)

0.63(0.22,1.79)  0.85(0.30,2.44)  0.49 (0.06,3.86) 1.06 (0.29,3.87) 0.54 (0.06, 4.87)

MHP=mental health problems. An odds ratio <1.00 indicates a favourable change in the outcome. Bold indicates statisti-
cal significance p <0.05. Model 1 is adjusted for age (continuous), gender (ref=boy) and parental education (ref=high), and
includes a two-way interaction of time of measurement*condition.

Model 2 is adjusted for age (continuous) gender (ref=boy) and parental education (ref=high) and includes two-way interac-
tions of time of measurement*condition time of measurement*parental education condition*parental education and a
three-way interaction of time of measurement*condition*parental education.
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The aim of this thesis was twofold. First, to contribute to the knowledge of health and
well-being of children and adolescents by studying health outcomes and their risk and
protective factors. The second aim was to contribute to the knowledge base of evidence-
based interventions, policies and policy programs by evaluating local interventions and
programs aimed to promote a healthy lifestyle, health and well-being in children and
adolescents. The research questions addressed in this thesis are:

Part 1: Analysis of health, well-being, protective and risk factors

« What are the associations of multiple socioeconomic status indicators and migrant
status with risk of a low vegetable and a low fruit consumption in 4- to 12-year old
children?

« What are the associations of multiple socioeconomic status indicators and migrant
status with risk of mental health problems in 4- to 12-year old children?

« What are the associations of organized sport activities and organized non-sport
activities with mental health outcomes in children and adolescents based on pub-
lished systematic reviews?

« What are the associations of participating in organized sport activities, organized
non-sport activities and number of categories of organized activities with risk of
mental health problems in a population-based sample of 4- to 12-year olds?

« What are the associations of factors on the parental, child and socio-contextual level
and general parenting self-efficacy among parents with children aged 0- to 18 years?

Part 2: Interventions and policy programs to promote healthy lifestyles, health and well-

being

« What is the effectiveness of interventions to increase the consumption of water
among children aged 2- to 12-years?

«  What is the effectiveness of the Promising Neighbourhoods collaborative com-
munity-based program on intermediate and ultimate outcomes and on reducing
socioeconomic inequalities in intermediate and ultimate outcomes?

This final chapter discusses the main findings of the studies included in this thesis. Fur-
ther, this chapter includes a discussion of the methodological issues, recommendations
for future research and for public health and local policies.



MAIN FINDINGS AND INTERPRETATION

Part 1: Analysis of health, well-being, protective and risk factors

Socioeconomic inequalities in vegetable and fruit consumption and in
mental health

Previous research often focused on the association of one indicator of socioeconomic
status or migrant status with risk of a low vegetable or fruit consumption or with risk
of mental health problems.(1-5) However, different indicators of socioeconomic status
on the individual, family or neighbourhood level measure different aspects of socioeco-
nomic status.(6, 7) Migrant status is closely related to socioeconomic status.(6, 7)

In chapter 2 associations with risk of a low vegetable and risk of a low fruit consumption
in primary school-aged children living in Rotterdam (the Netherlands) were examined
for lower/intermediate versus higher parental education, perceived financial difficulties
versus no perceived financial difficulties, material deprivation versus no material depri-
vation, lower versus higher neighbourhood socioeconomic status and a non-Western
versus a Western and Dutch migrant status.

This corresponds with the first research question. In our sample of primary school-aged
children, 22.1% had a low vegetable consumption (<4 days a week) and 11.9% had a
low fruit consumption (<4 days a week). Findings of our multilevel multivariable logistic
regression models indicated that having lower/intermediate educated parents, parents
who experience material deprivation, being from a neighbourhood with a lower socio-
economic status and having a non-Western migrant status is associated with a relatively
higher risk of a low vegetable consumption compared to having higher educated par-
ents, parents who do not experience material deprivation, being from a neighbourhood
with a higher socioeconomic status and compared to a Western or Dutch migrant status.
Perceived financial difficulties were not associated with a relatively higher risk of a low
vegetable consumption. Further, findings indicated that having lower/intermediate
educated parents or having parents who experience material deprivation is associated
with a relatively higher risk of a low fruit consumption compared to having higher edu-
cated parents or having parents who do not experience material deprivation. Financial
difficulties, a non-Western migrant status or a lower socioeconomic status of the neigh-
bourhood were not associated with a relatively higher risk of a low fruit consumption.

Likewise, in chapter 3 associations with risk of mental health problems in primary
school-aged children living in Rotterdam (the Netherlands) were examined for lower/
intermediate versus higher parental education, material deprivation versus no material
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deprivation, perceived financial difficulties versus no perceived financial difficulties,
a lower/intermediate versus higher neighbourhood socioeconomic status and a non-
Western versus a Western and Dutch migrant status. This corresponds with the second
research question. In total, 9.5% (473) of all children in our sample were at risk of mental
health problems, which is in line with the prevalence in primary school-aged children
worldwide.(8) Findings from our multilevel multivariable logistic and linear regression
models indicated that having lower/intermediate educated parents or having parents
who experience material deprivation or parents who perceive financial difficulties is
associated with a relatively higher risk of mental health problems in primary-school
aged children compared to having higher educated parents, having parents who do not
experience material deprivation or parents who do not perceive financial difficulties.
The socioeconomic status of the neighbourhood or migrant status of the child were not
associated with a relatively higher risk of mental health problems.

Lower/intermediate parental education and material deprivation were both associated
with all three outcomes (i.e. a relatively higher risk of a low vegetable consumption, a
relatively higher risk of a low fruit consumption and a relatively higher risk of mental
health problems). A Non-Western migrant status and a lower socioeconomic status of
the neighbourhood were only associated with a relatively higher risk of a low vegetable
consumption. Perceived financial difficulties was only associated with a relatively higher
risk of mental health problems. These findings indicate that there might be different
pathways for the influence of socioeconomic status on health outcomes and that some
pathways might be less or more relevant for specific health outcomes.

Organized activities and mental health outcomes

Organized activities are activities that are structured, supervised by adults, emphasize
skill building, are generally voluntary, have regular scheduled meetings and are not
part of the school curriculum.(9-11) Examples of organized activities include but are
not limited to sport, arts, scouting, music, theatre, dance and community programs.
(9-11) Organized activities may help to promote mental well-being among children and
adolescents.(11-13) The positive youth development theory is grounded in the socio-
ecological systems theory and postulates that organized activities may offer opportuni-
ties for children and adolescents to develop relationships, engage in physical activities
thatincrease their confidence (i.e. internal sense of positive self-worth and self-efficacy),
competence (i.e. positive view of ones actions in domain specific areas including social,
academic, cognitive and vocational), character (i.e. sense of morality, integrity, adher-
ence to societal and cultural norms), caring (i.e. sense of sympathy and empathy to-
wards others) and connectedness (i.e. positive and reciprocal relationships with others).
(14-16) Consequently, it is hypothesized that children and adolescents that participate



in organized activities are at a relatively lower risk for academic, psychological, social
and behavioural, problems compared to children that do not participate in organized
activities.(9, 17) Features of organized activities that have been found to improve men-
tal health are: safe and appropriate peer interactions, structure and adults supervision,
forming of supporting relationships with peers and adults, emphasis on inclusion and
a sense of belonging, emphasis on positive social norms, support of efficacy and sense
off mattering and skills building.(10) Further, physical activity is an additional feature
that may improve child and adolescent mental health.(18) This is present in organized
sport activities and can also be present in organized non-sport activities.(18) Previous
literature has reported an association between participation in organized activities and
improved mental health.(19-23) Most studies were performed in adolescents.(19, 21, 22)
Some studies also reported harmful consequences of participation in organized activi-
ties such as relatively more risk behaviour or bullying.(19, 20, 24-26)

In chapter 4 evidence from systematic reviews about the associations of organized
sport and non-sport activities on mental health problems and well-being in children
and adolescents was synthesized. This corresponds with the third research question.
Six systematic reviews were included in an umbrella review. The most studied outcomes
were depressive symptoms and anxiety symptoms. Aspects of mental well-being were
relatively less studied compared to aspects of mental health problems. Six systematic
reviews examined the association of organized sport, including team-based and indi-
vidual sport, level of sport involvement and resistance training. A small positive associa-
tion of organized sport activities on child and adolescent mental health was observed
after synthesizing findings from the systematic reviews. This was not dependent on the
type of organized sport activities. A previous umbrella review found a small positive
association of physical activity on child and adolescent mental health.(18) We cannot
disentangle the association of organized activities on child and adolescent mental
health from physical activity. None of the systematic reviews has reported this and most
primary studies that were included did not adjust for physical activity. No conclusion
about the association of organized non-sport activities on child and adolescent mental
health could be drawn because of the few primary studies about organized non-sport
activities in the systematic reviews that could be included in our synthesis. These find-
ings indicate that organized sport activities can contribute to mental health in children
and adolescents.

In chapter 5 associations with risk of mental health problems in primary school-aged
children living in Rotterdam (the Netherlands) were examined for participating in
organized sport activities versus not participating in organized sport activities and
participating in organized non-sport activities (singing/music/theatre, scouting, crafts
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or other) versus not participating in organized non-sport activities. Associations with
risk of mental health problems in primary school-aged children living in Rotterdam
(the Netherlands) were also examined for participating in 2-5 categories of organized
activities (sport, singing/music/theater, scouting, crafts, other) versus participating in
1 category of organized activities or not participating in any organized activities. This
corresponds with the fourth research question. In this study we adjusted for physical
activity. In our sample, 32.2% did not participate in any organized activity. Of all the
children, 57.7% participated in an organized sport activity and 21.9% participated in
an organized non-sport activity. This is in line with previous research in primary- and
secondary school-aged children in Europe, Canada and Australia.(26-28)

Our findings from multivariable logistic regression models indicated that children who
participated in organized sport activities and children who participated in organized
non-sport activities had a relatively lower risk of mental health problems compared
to children who were not involved in organized sport activities or organized non-sport
activities. Children who participated in two or more categories of organized activities
relatively had the lowest risk of mental health problems compared to children that
participated in one category of organized activities or in none. These findings are in
line with earlier research, which was mainly performed in adolescents, that has found
associations of participating in organized activities and participatingin a higher number
of categories organized activities with a relatively lower risk of mental health problems.
(27,29, 30)

Factors associated with parenting self-efficacy

Previous research showed that high parenting self-efficacy is associated with relatively
less mental health problems and a better development in children.(31-33) A range of
factors has been found to be associated with parenting self-efficacy but was mainly
studied among mothers.(34-37) Previous systematic reviews that examined parenting
self-efficacy have only been performed among specific populations such as parents of
infants and toddlers.(38, 39)

In chapter 6 evidence of associations of parental, child and socio-contextual factors
with parenting self-efficacy in parents of children and adolescents was synthesized in a
systematic review. This corresponds with the fifth research question. In total, 30 studies
were included in the systematic review. Half of all studies were performed in a sample of
only mothers. Across these studies, 89 potential factors were studied. Of these factors,
66 were reported by one or two studies, 5 were reported by three studies and 18 by four
or more studies. The most frequently studied factors were parental factors. Findings
from this systematic review indicated that there is some evidence for a positive associa-



tion of maternal parenting satisfaction, perceived social support and household income
with parenting self-efficacy. Findings also indicated a negative association of parenting
stress, maternal depression and child temperament with parenting self-efficacy. No
associations or inconsistent findings were found for the other included factors. The
factors on the parent, child and socio-contextual level that have been identified to be
associated with parenting self-efficacy could be important for developing and tailoring
effective parenting support interventions.

Part 2: Interventions and policy programs to promote healthy lifestyles, health and well-
being

Interventions to increase water consumption

Water is a healthy alternative to sugar sweetened beverages as the consumption of sugar
sweetened beverages may be associated with weight gain.(40) Reducing the consump-
tion of sugar sweetened beverages is recommended by the World Health Organization.
(41) Choosing to drink water instead of sugar sweetened beverages is a dietary habit that
is probably formed in childhood.(42, 43) Therefore, promoting to choose water instead
of sugar sweetened beverages in childhood is important. Dietary habits are formed in
the environments in which children grow up including the home, community, child day-
care, pre-school and school environment. In a previous systematic review it has been
found that the child’s self-efficacy, parental self-efficacy and parental restrictive and
encouraging feeding practices were potentially modifiable factors associated with water
consumption.(44) By targeting these factors interventions may be able to promote the
water consumption of children.

In chapter 7 evidence about the effectiveness of interventions to increase the consump-
tion of water in 2- to 12-year-olds is synthesized. This corresponds with the sixth re-
search question. In total, 47 studies were included in the systematic review. Of these 47
studies, 24 could be included in a meta-analysis. Findings indicated that interventions
could lead to a small improvement in water consumption in children. Interventions that
focused on diet or beverage consumption alone had greater effects than interventions
that also included other lifestyle factors. Earlier research found that combined inter-
ventions focusing on modifying a wide range of lifestyle behaviours were particularly
effective in reducing weight in children.(45, 46) A possible reason for our contrasting
finding is that the message of drinking water receives relatively less attention because
of other lifestyle behaviours in such combined interventions. Interventions that were
performed in non-school settings were more effective than interventions performed
in school-settings or in combined school and non-school settings. It might be that in
the non-school setting there is more room for improvement. Previous studies found
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that children are more likely to consume sugar sweetened beverages in non-school
settings such as home, recreation venues and on weekends.(47-50) Also it was found
that lifestyle interventions in home settings achieved greater reductions in children’s
sugar sweetened beverage consumption compared to interventions in school-settings.
(51) The findings of this systematic review confirm findings from two earlier reviews
aimed at children aged 3 years and older and at children aged 0-5-year old and provides
additional evidence that interventions to increase the water consumption in children
have small but positive effects.(51, 52)

Promising Neighbourhoods: A Local collaborative community-based
program

Key actions that were found to be central to the effectiveness of health promotion pro-
grams are intersectoral collaboration and interorganizational partnerships (e.g. govern-
mental organizations, non-governmental organizations and stakeholders), community
participation and engagement in planning and decision-making (e.g. stakeholders),
creating healthy settings, political commitment, funding and infrastructure for social
policies, employing multiple strategies and actions at multiple levels and sectors and
awareness of the socio-environmental context.(53, 54) To promote health at the local
level and to reduce inequalities in child health local collaborative community programs
are seen as promising because they include many of these key actions.(55-57) Local col-
laborative community programs generally employ multiple interventions, involve key-
leaders and networks, and aim to strengthen the community.(18) Chapter 8 and chap-
ter 9 concern a local collaborative community-based program that was implemented in
Rotterdam. This corresponds with the seventh research question. This program called
“Promising Neighbourhoods” aims to increase the health, safety and talent development
of youth, and aims to contribute to the reduction of socioeconomic inequalities.This
program is continuously further developed and adjusted. Also during this study the
program was further developed. The program is seen as a learning process.

In chapter 8 the design and methodology of a mixed methods evaluation study of this
local collaborative community-based program was described.

Chapter 9 includes the effect evaluation of this collaborative community-based
program in a sample of 0- to 12-year-olds after two years. For the effect evaluation a
quasi-experimental design with difference-in-difference regression analysis was used.
The effectiveness of the collaborative community-based program was examined on
informal parenting support, outdoor-play, sport club membership, general health and
risk of mental health problems. A positive intervention effect was found for outdoor-
play. No significant intervention effect was found for other outcomes. No differential



intervention effect for children with a lower or higher socioeconomic status was found.
Also Merzel and D’Affliti found modest intervention effects in their review on commu-
nity programs.(58) Similarly, other evaluation studies on comparable approaches to
the Promising Neighbourhoods program reported no or modest effects.(59, 60) Merzel
and D’Affliti proposed several possible explanations for finding modest effects from
community programs.(58) First, collaborative community-based programs may need to
be implemented for a longer time period before intervention effects can be expected.
Our follow-up measurement took place two years after the start of the program in ac-
cordance with the planning for this municipal program. It could be that the program
was found to be more effective if we used a wider set of outcome variables. It could
also be that the dose received was too low or that children that were exposed to the
interventions differed from children that needed the interventions. The interventions
are chosen by the municipal district advisor together with community stakeholders
from the neighbourhood. Evidence-based interventions may not always be available or
other interventions might have been preferred. Finally, it could be that the program was
not delivered as intended beforehand.(61, 62) Possibly the program is more effective
after a longer period or in older youth.

METHODOLOGICAL CONSIDERATIONS

Study design and population

Chapter 2, 3, and 5 in this thesis include studies that were conducted with data of 4- to
12-year-olds from the Rotterdam children’s Public Health survey 2018. This survey has
a cross-sectional design. No causation can be established in cross-sectional data. Be-
cause the measurement of the exposure and outcome are performed at the same time
establishing a temporal order may also not be possible. Therefore, we have to be careful
when interpreting data from the cross-sectional studies in this thesis.

Chapter 8 and chapter 9 concern the design, methodology and effect evaluation of a
mixed-methods study on a collaborative community-based program. A mixed-methods
study consists of qualitative and quantitative methods. For the effect evaluation part of
the mixed methods study a quasi-experimental design with a difference-in-difference
analysis was used. This program was implemented in three intervention neighbour-
hoods and compared to three control neighbourhoods in Rotterdam.

Ideally, randomized controlled trials are used to avoid confounding and to examine
causal evidence about the effectiveness of interventions and programs. A confounder is
a factor that is usually associated with both the intervention and the outcome but does
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not lie on the causal pathway. The intervention is assigned at random in randomized
controlled trials. Therefore, the intervention and outcomes are independent. Random-
ization helps to ensure that intervention and control groups start out equally and thus
changes in the intervention group can be more easily attributed to the intervention. In
real-word settings using randomized controlled trials is often not possible due to practi-
cal or ethical reasons. For example because the intervention (e.g. program or policy) is
irreversible, applies to the whole population or because implementation has already
started.(63) To evaluate the effect of the Promising Neighbourhoods collaborative
community-based program a randomized controlled trial was indeed not possible due
to logistic reasons.(64) The Promising Neighbourhoods program was already imple-
mented in some neighbourhoods before the study started. Implementation order was
dependent on the case load for municipal district advisors. Each municipal district advi-
sor is appointed to specific neighbourhoods. Randomization within the limited number
of available neighbourhoods of a district advisor was not possible or likely to result in
different baseline measures. Therefore, a matching strategy was chosen stratified for
degree of experienced problems (low, middle or high) which is based on the percentage
of children aged 4- to 12-year olds with a high score on the Strengths and Difficulties
Questionnaire score in the neighbourhoods, the percentage of overweight children in
grade two of primary school in the neighbourhoods and on average socioeconomic
status of neighbourhoods.

Quasi-experimental designs have a lower internal validity as randomization is not pos-
sible. However, the external validity may be higher when the program is implemented in
the real-world setting.

Contamination between the intervention and the control neighbourhoods could have
occurred. For example, children and their parents could have moved from interven-
tion to control neighbourhoods or vice versa. Further children could attend schools or
interventions in another neighbourhood than the neighbourhood they reside in. Also,
implementation of interventions in control neighbourhoods can occur. This could lead
to null findings and is one of the challenges of evaluation research in real-world settings.

Setting

The studies included in chapter 2,3, 5, 8 and 9 are all performed in children living in
Rotterdam. Rotterdam is the second largest city in the Netherlands.(65) Rotterdam is a
culturally diverse city including 52.9% of its inhabitants with a non-Dutch background.
(66) Results of these studies may not be generalizable to children living in less urbanized
and culturally diverse areas, cities or to children in other countries.



During the implementation of the Promising Neighbourhoods collaborative commu-
nity-based program in 2019 COVID-19 became a global pandemic. This may affect the
internal and external validity of the results included in chapter 9. Our results regarding
the effectiveness of the community program may not be generalizable to a situation
without COVID-19. Because of the COVID-19 pandemic, the Netherlands went into sev-
eral lockdowns. Due to these lockdowns, at certain moments, children could not attend
school or child care facilities. Interventions were cancelled, postponed or continued as
online intervention because of COVID-19 restrictions. COVID-19 could have impacted the
reach, dose and adoption of the collaborative community-based program. To examine
this we added additional questions to the follow-up survey that we administered in
2021. Of all parents 37.5% responded that there were less interventions or activities in
their neighbourhood due to COVID-19. This was similar across intervention and control
neighbourhoods.

Population

The response-rate can be an important indicator introducing possible selection bias (i.e.
non-response bias) in cross-sectional surveys. Chapter 2,3, 5, 8 and 9 include studies
in which the participation rate for the conducted surveys varied between 31.8-38.0%.
Selection bias occurs when associations of the exposure with the outcome are different
for the population that participated in the study and for the population that did not par-
ticipate in the study but that was eligible for inclusion. Unfortunately in our analyses we
could not examine whether characteristics of responders differed from characteristics
of non-responders as no data about characteristics of those not participating was avail-
able.(67) Previous studies found that selective non-response does not automatically
lead to biased results.(68, 69)

Measurements

Most data collected in the studies included in this thesis were derived from parent-
reported data. This could lead to information bias which is a potential weakness in
studies with parent or self-reported data.(70) Parents may consider some questions as
sensitive topics. This could have led to social desirable responding of parents. Social
desirable responding is a source of measurement error in surveys and could mask
relations between variables or provides false relations between variables. Social desir-
able responding or social desirability bias is a type of response bias in which there is a
tendency to underreport social undesirable behaviour and qualities and to over report
social desirable behaviour and qualities.(71, 72) Questions about material deprivation
or financial difficulties which are used in the studies included in chapter 2 and chapter
3 could be subject to social desirable answers. Moreover, it could be that parents gave
socially desirable responses about questions examining their child’s organized activities
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participation, mental health, and vegetable and fruit consumption which are studied in
chapter 2, 3 and 5. Also, in chapter 8 and 9 analyses were based on parent-reported
survey data. The survey data that were used in chapter 2, 3, 5, 8 and 9 were anonymous.
It has been shown that anonymous surveys are less prone to social desirability bias but
still can be subject to social desirability bias.(73)

Parents could report inaccurate answers because they cannot remember the full details.
This could for example occur when parents answer questions related to physical activity
or vegetable and fruit consumption. Vegetable and fruit consumption was used in the
study included chapter 2. Physical activity is used in the study included in chapter 5, 8
and 9. This bias is also known as recall bias.

Parents may also not always be aware of the physical activity or vegetable and fruit
consumption of their children. For example because children also spend time at day-
care and at school. This could lead to an under-or overestimation of the actual amount.

RECOMMENDATIONS FOR FUTURE PUBLIC HEALTH RESEARCH

Part 1: Analysis of health, well-being, protective and risk factors

The studies included in this thesis reveal that different socioeconomic status indicators
are associated with risk of a low vegetable consumption, risk of a low fruit consump-
tion and with risk of mental health problems. Further research, preferably of longitu-
dinal nature, to replicate these findings and to further unravel possible pathways of
socioeconomic health inequalities by applying mediation analyses (e.g. self-efficacy,
attitudes, preferences, knowledge, intentions, availability of ready-to-eat facilities and
healthy food facilities in the neighbourhood and acculturation for vegetable and fruit
consumption and maternal depressive symptoms, stress, parenting skills and practices
for mental health) is warranted.

The studies in this thesis indicate a possible positive contribution of participation in
organized activities on mental health in children and adolescents. However, more
studies, preferably longitudinal designs, are warranted to verify the findings of the
cross-sectional analysis and the findings of the umbrella review included in this thesis.
Particularly research on organized non-sport activities is warranted as these studies are
relatively scarce. To get more insight in possible pathways future studies should focus
on examining associations of the frequency, intensity, duration, setting (individual or
group-based) and trajectories of participation in organized activities with mental health



in children and adolescents. Future studies should also try to disentangle the impact
of participating in organized activities from mere physical activity on mental health as
many included studies in the umbrella review did not adjust for physical activity in their
analyses.

Most studies included in the systematic review on factors associated with parenting self-
efficacy that is embedded in this thesis were of cross-sectional nature and thus more
longitudinal studies are warranted to examine associations of factors with parenting
self-efficacy over time. Bi-directional associations and possible mediation or modera-
tion of factors associated with parenting self-efficacy should also be explored.(74) Most
research on factors associated with parenting self-efficacy has been performed in moth-
ers. Fathers also contribute to their children’s development. Further research is needed
to explore which, possibly differing, factors are associated with self-efficacy in fathers
and how this contributes to the development of children.(75)

Part 2: Interventions and policy programs to promote healthy lifestyles, health and well-
being

Interventions to increase the water consumption in children were found to be most
effective if they focused on dietary behaviour or beverage consumption solely. More
research is needed to understand which specific other intervention elements (e.g. so-
cioecological level, setting) have the greatest effect on water consumption in children.
Future research is also needed to determine whether interventions to increase the water
consumption in children also decrease sugar-sweetened beverage consumption and
improve the weight status of children.

The evaluation of the Promising Neighbourhoods collaborative community-based
program after two years showed positive effect on outdoor-play in 0-to 12-year olds. For
the evaluation of collaborative community-based programs like Promising Neighbour-
hoods further research is warranted using multiple follow-up measurements or longer
follow-up periods as the intervention effects might need a longer intervention period to
be effective. The effectiveness of Promising Neighbourhoods in youth aged 12 years or
older has not yet been evaluated.

In previous research key actions for effective health promotion programs have been
reported.(53) Key actions that have been reported are intersectoral collaboration
and interorganizational partnerships, participation and engagement in planning and
decision-making, healthy settings (e.g. municipalities), political commitment, fund-
ing and infrastructure for social policies, multiple strategies at multiple levels across
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multiple sectors and awareness of the socio-environmental context.(53) Collaborative
community-based programs like Promising neighbourhoods include many of these key
actions in their design. To elucidate why programs like the Promising Neighbourhoods
program only show modest effects despite including these key actions, it is warranted
to study the role of these key actions. Probably key actions are not adequately incorpo-
rated or not sufficiently addressed for the programs to be effective. Some key actions
such as intersectoral collaboration and interorganizational partnerships or community
participation might need more time to establish and become effective. Perhaps, there
are other key actions needed for effective for programs like Promising Neighbourhoods
that have not yet been identified by the study by Jackson et al.,.(53) Therefore, by ad-
ditionally studying the implementation process of such programs from other perspec-
tives such as interviews with policymakers or content analyses of policy documents will
provide more insights in underlying mechanisms.

FUTURE DIRECTIONS FOR LOCAL PUBLIC HEALTH

Part 1: Analysis of health, well-being, protective and risk factors

It is important for interventions, policies and policy programs to have insight in the
children and adolescents at risk. In the studies included in this thesis associations of
multiple socioeconomic status indicators and migrant status with a relatively higher
risk of a low vegetable consumption, a relatively higher risk of a low fruit consumption
and with relatively higher risk of mental health problems were examined. Generally, the
studies included in this thesis showed that interventions, policies and policy programs
focusing on children with a lower socioeconomic status is warranted.

For all three outcomes (i.e. a relatively higher risk of a low vegetable consumption, a
relatively higher risk of a low fruit consumption and a relatively higher risk of mental
health problems), several associations of socioeconomic status indicators (parental
educational level, material deprivation, perceived financial difficulties and SES of
neighbourhood) and migrant status were found. Therefore, when implementing inter-
ventions, policies and policy programs at the local level which group to target or tailor
to needs to be carefully considered.

The findings of the studies included in this thesis indicate that the mental health of
children and adolescents could benefit from participation in different types of orga-
nized sport and possibly also organized non-sport activities. Children that participated
in 2-5 categories of organized sport and non-sport activities had a relatively lower risk



of mental health problems than children that participated in 1 category of organized
activities. Preventive interventions, policies and policy programs at the local level could
contribute to better mental health by stimulating more children and adolescents to
participate in organized sport activities and in organized non-sport activities. Further,
preventive interventions, policies and policy programs at the local level could contrib-
ute to the increase of the number of categories of organized activities that children and
adolescents participate in.

The findings from the systematic review on parenting self-efficacy in parents of 0- to
18-year-olds in the general population included in this thesis indicate that maternal
parenting satisfaction, parenting stress, maternal depression, child temperament,
household income and perceived social support were associated with parenting self-
efficacy. There is some evidence that these factors are important to adress in parenting
self-efficacy interventions. Professionals and policymakers should be aware of this.

Part 2: Interventions and policy programs to promote healthy lifestyles, health and well-
being

Interventions that targeted dietary behaviour or beverage consumption solely and
interventions that were implemented outside of the school setting were most effec-
tive. That interventions focused only on dietary behaviour or beverage consumption
and interventions in a non-school setting (e.g. community or home) were found to be
most effective needs to be taken into account by policymakers and professionals for
the development and implementation of effective interventions to promote water
consumption.

An effect-evaluation after two years showed a positive intervention effect of the Promis-
ing Neighbourhoods collaborative community-based-program in children aged 0- to 12
years old on one of the outcomes. Continued improvement of this type of programs and
continuous monitoring will yield insights for the promotion of health and well-being in
youth.

GENERAL CONCLUSION

The aim of this thesis was twofold. The first aim was to contribute to the knowledge
of health and well-being of children and adolescents by studying health outcomes and
their protective and risk factors. The second aim was to contribute to the knowledge
base of evidence-based interventions, policies and policy programs by evaluating local
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interventions and programs aimed to promote the health and well-being in children and
adolescents

We found that several socioeconomic status indicators and migrant status were associ-
ated with three health outcomes (i.e. a relatively higher risk of low vegetable consump-
tion, a relatively higher risk of a low fruit consumption and a relatively higher risk of
mental health problems) in children aged 4- to 12-years-old, but not all were relevant for
each type of health outcome. As different pathways may lead to socioeconomic health
inequalities it should be carefully considered to which groups tailoring and targeting of
interventions, policies and policy programs is needed.

We found indications for protective and risk factors for child and adolescent mental
health status and parenting self-efficacy. Participating in organized sport and non-sport
activities may be a protective factor for mental health in children and adolescents.
Participating in more categories of organized activities compared to participating in one
category of organized activities may be even more protective. Further we found possible
protective (maternal parenting satisfaction, perceived social support and household
income) and risk factors (parenting stress, maternal depression, and child tempera-
ment) for parenting self-efficacy among parents of 0- to 18-year olds. These insights on
protective and risk factors may be used for preventive interventions, policy programs
and policies on the local level.

We contributed to the knowledge-base of evidence-based interventions, policies and
policy programs that aimed to promote the health and well-being in children and
adolescents. We found evidence for effective interventions to increase the water con-
sumption in pre- and primary-school -aged children. Interventions were most effective if
they focused on dietary behaviour or beverage consumption solely and if interventions
were implemented in the home or community setting instead of the school-setting.
After a two-year follow-up the Promising Neighbourhoods program yielded a positive
intervention on effect on one of the outcomes (outdoor-play). Further improvement of
the program is warranted.

Overall, insights were found on the association of different aspects of socioeconomic
status with specific health outcomes, on protective and risk factors of important health
outcomes as well as on evidence for the effectiveness of public health interventions.
Insights from public health research can contribute to local interventions, policies and
policy programs for the promotion of the health and well-being of children and adoles-
cents.
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SUMMARY

The World Health Organization Europe has set out multiple priorities forimproving child
and adolescent health and well-being in European countriesin their report that is called:
“European Child and Adolescent Health Strategy 2015-2020”. Two of these priorities for
public health issues will be studied in this thesis. These are mental health problems and
reducing obesity and overweight by promoting healthy nutrition and physical activity.
Moreover, in this reportitis recognized that all children and adolescents should deserve
good quality parenting, and that socioeconomic health inequalities in children and ado-
lescents are also a public health issue. Parenting and socioeconomic health inequalities
will also be studied in this thesis.

Public health and health promotion can be employed at international, national, re-
gional and local levels. Particularly local governmental bodies such as municipalities
play an increasingly important role in promoting the health and well-being and in
reducing health inequalities of children and adolescents. Local governmental bodies
can play an important role in reducing mental health problems, overweight/obesity and
socioeconomicinequalities in health and in promoting mental health, a healthy diet and
physical activity by implementing preventive policies, policy programs or interventions.
How exactly local public health can promote the health and well-being of children and
adolescents relies partly on the available knowledge.

Research is important for designing and implementing effective interventions, policies
and policy programs at the local level. First, research to the health, and well-being and
to protective and risk factors for certain health outcomes is important. Second, research
evaluating the effectiveness and process of implementation, effective elements of inter-
ventions, policies and policy programs is also needed.

This thesis aimed to contribute to the knowledge of health and well-being of children
and adolescents by studying potential target populations and to investigate health
outcomes and their risk and protective factors. The second aim was to contribute to
the knowledge base of evidence-based interventions, policies and policy programs by
evaluating local interventions and programs to promote healthy lifestyles, health and
well-being in children and adolescents.
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The following research questions were addressed:

Part 1: Analysis of health, well-being, protective and risk factors

« What are the associations of multiple socioeconomic status indicators and migrant
status with risk of a low vegetable and a low fruit consumption in 4- to 12-year old
children?

«  What are the associations of multiple socioeconomic status indicators and migrant
status with risk of mental health problems in 4- to 12-year old children?

« What are the associations of organized sport activities and organized non-sport
activities with mental health outcomes in children and adolescents based on pub-
lished systematic reviews?

« What are the associations of participating in organized sport activities, organized
non-sport activities and number of categories of organized activities with risk of
mental health problems in a population-based sample of 4- to 12-year olds?

« What are the associations of factors on the parental, child and socio-contextual level
with general parenting self-efficacy among parents with children aged 0- to 18 years?

Part 2: Interventions and policy programs to promote healthy lifestyles, health and well-

being

« What is the effectiveness of interventions to increase the consumption of water
among children aged 2- to 12-years?

« Whatisthe effectiveness of the Promising Neighbourhoods collaborative community
based program on intermediate and ultimate outcomes and on reducing socioeco-
nomic inequalities in intermediate and ultimate outcomes?

For this thesis, we used data from the Rotterdam children’s Public Health survey 2018,
from an umbrella review, from two systematic reviews and from the Promising Neigh-
bourhoods program.

Part 1 of this thesis focused on the health and well-being of children and adolescents by
studying health outcomes and their protective and risk factors. Part 2 of this thesis fo-
cused on the evaluation of local interventions and programs aimed to promote healthy
lifestyles, health and well-being in children and adolescents.

Part 1: Analysis of health, well-being, protective and risk factors
Chapter 2 includes a cross-sectional study on associations of multiple socioeconomic

statusindicators and migrant status with risk of a low vegetable and a low fruit consump-
tion. This study shows that multiple indicators of socioeconomic status and migrant



status are associated with relatively higher risk of a low vegetable consumption and
with a relatively higher risk of a low fruit consumption in primary school-aged children.
Children with low/intermediate educated parents, with parents who experience mate-
rial deprivation, who are from a neighbourhood with a low socioeconomic status or chil-
dren with a non-Western migrant status have a relatively higher risk of a low vegetable
consumption compared to children that have higher educated parents, parents who do
not experience material deprivation, being from a neighbourhood with a higher socio-
economic status and compared to a Western or Dutch migrant status. Children with low/
intermediate educated parents or with parents who experience material deprivation
have a relatively higher risk of a low fruit consumption compared to children that have
higher educated parents or parents who do not experience material deprivation. The re-
sults of this study reveal that there are different indicators of socioeconomic status and
migrant status that are associated with relatively higher risk of a low vegetable or a low
fruit consumption. Further research, preferably of longitudinal nature, to replicate these
findings and to further unravel the possible pathways underlying these associations by
applying mediation analyses is warranted. The findings of this study could contribute to
more interventions, policies or policy programs that are effective to promote vegetable
or fruit consumption in primary school-aged children.

Chapter 3 includes a cross-sectional study on associations of multiple socioeconomic
status indicators and migrant status with risk of mental health problems. This study
shows that multiple indicators of socioeconomic status were associated with a relatively
higher risk of mental health problems in primary school-aged children. Children with
low/intermediate educated parents, with parents who experience material deprivation
or with parents who perceive financial difficulties have a relatively higher risk of mental
health problems compared to children with higher educated parents, with parents who
do not experience material deprivation or who do not perceive financial difficulties. Fur-
ther research is needed to unravel the possible pathways behind these associations of
socioeconomic status indicators with a relatively higher risk of mental health problems.
This could be studied by applying by mediation analyses, performed in longitudinal
data. The findings of this study could contribute to more interventions, policies or policy
programs that are effective to reduce the risk of mental health problems in primary
school-aged children.

Chapter 4 includes the results of an umbrella review including systematic reviews with
or without meta-analyses about the associations of organized sport and non-sport ac-
tivities with mental health outcomes in children and adolescents. Six systematic reviews
were included. The most studied outcomes were depressive symptoms and anxiety
symptoms. Aspects of mental well-being were relatively less studied compared to as-
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pects of mental health problems. Findings from this umbrella review indicate that there
is an indication of a small positive impact on mental health outcomes in children and
adolescents for participating in team sport, in (school) club sport, and in extracurricular
and community sport. Limited evidence was found for organized non-sport activities as
there was no systematic review included that primarily studied the impact of organized
non-sport activities and only two systematic reviews included studies on organized
non-sport activities. The association of organized activities on mental health outcomes
in children and adolescents cannot be disentangled from the association of physical
activity as most primary studies did not adjust for physical activity in their analyses and
none of the included systematic reviews has reported on this possible confounding or
mediation. More research to disentangle the association of participating in organized
activities from mere physical activity on mental health outcomes is warranted. The
findings of this study could contribute to more local interventions, policies and policy
programs that may enhance participation of children and adolescents in organized
sport activities.

Chapter 5 includes a cross-sectional study in which associations of organized sport ac-
tivities, organized non-sport (singing/music/theatre, scouting, crafts, or other) activities
and number of categories of organized activities with risk of mental health problems in
primary-school aged children was examined. Findings of this study indicate that primary
school-aged children that participate in organized sport or organized non-sport activi-
ties have a relatively lower risk of mental health problems compared to children that do
not participate in organized sport activities or organized non-sport activities. Children
that participated in 2-5 different categories of organized activities had a relatively lower
risk of mental health problems compared to children that that participated in 1 category
of organized activities. In this study we adjusted for sociodemographic factors, stressful
life events and physical activity. We had no data on the frequency, intensity, duration,
setting or trajectories of participation. Future research, preferably of longitudinal na-
ture, to unravel possible pathways should focus on studying the frequency, intensity,
duration, setting and trajectories of participation in organized activities with mental
health. The findings of this study could contribute to more preventive interventions,
policies and policy programs at the local level that may enhance participation of chil-
dren in organized activities.

Chapter 6 includes a systematic review on associations of parental, child and socio-
contextual factors with parenting self-efficacy. In total, 30 studies were included in this
systematic review. Most included studies were cross-sectional. The most frequently
studied factors were parental factors. This systematic review shows that there is evidence
of associations of child temperament, maternal parenting satisfaction, parenting stress,



maternal depression, household income and perceived social support with parenting
self-efficacy. There is some evidence that these factors are important. Professionals and
policymakers should be aware of this. Research on self-efficacy of fathers is scarce. This
information may be used to improve parenting support interventions.

Part 2: Interventions and policy programs to promote healthy lifestyles, health and well-
being

Chapter 7 includes a systematic review and meta-analysis on the effectiveness of inter-
ventions to increase the water consumption in 2- to 12-year old children. The systematic
review included 47 studies of which 24 were included in the meta-analysis. The results
indicate that interventions to increase the water consumption in children can be effec-
tive. Interventions that focused on dietary behaviour or beverage consumption solely
and interventions that were implemented outside the school setting were found to be
the most effective. More research is needed to understand which specific intervention
elements have the greatest effect on water consumption in children. Future research is
also needed to determine whether these interventions are also effective in reducing the
consumption of sugar-sweetened beverages in children. Policymakers and profession-
als should take into account that interventions that focused on dietary behaviour or
beverage consumption alone and interventions in a non-school setting were found to
be the most effective.

Chapter 8 describes the design and methodology for a mixed-methods evaluation study
on the Promising Neighbourhoods collaborative community based program. The aim of
the program is to increase the health, safety and talent development hereby indirectly
reducing socioeconomic inequalities in youth (0- to 18-year-olds) living in Rotterdam.
The program consists of collaborating with community stakeholders, data-based priority
setting, knowledge-and theory-based policies, and implementation of evidence-based
interventions.

Chapter 9 includes the effect evaluation of the Promising Neighbourhoods collaborative
community based program in 0- to 12-year-olds. The program was implemented in three
intervention neighbourhoods that were compared to three control neighbourhoods in
Rotterdam. The effect evaluation had a quasi-experimental difference-in-difference
design with a baseline measurement in 2018 and a follow-up measurementin 2021. The
effect evaluation was studied on informal parenting support, outdoor-play, sport club
membership, general health and risk of mental health problems. There was a positive
intervention effect on outdoor-play of the promising neighbourhoods collaborative
community-based program two years after implementation.
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Further research is warranted using multiple follow-up measurements or longer follow-
up periods as the intervention effects might need a longer intervention period to be
more effective. This is also recommended for other collaborative community-based
programs. The effectiveness of this particular collaborative community based program
in youth aged 12 years or older has not yet been evaluated. Further, by additionally
studying the implementation process of such programs from other perspectives such as
interviews with policymakers or content analyses of policy documents will provide more
insights in underlying mechanisms. Further improvement of the program is warranted.

Chapter 10 includes the discussion with an interpretation of the findings, methodologi-
cal considerations and recommendations for future research and for local public health.
The following conclusions can be drawn based upon the studies included in this thesis.

The aim of this thesis was twofold. The first aim was to contribute to the knowledge
of health and well-being of children and adolescents by studying health outcomes and
their protective and risk factors. The second aim was to contribute to the knowledge
base of evidence-based interventions, policies and policy programs by evaluating local
interventions and programs aimed to promote the health and well-being in children and
adolescents.

We found that several socioeconomic status indicators and migrant status were associ-
ated with three health outcomes (i.e. a relatively higher risk of a low vegetable consump-
tion, a relatively higher risk of a low fruit consumption and a relatively higher risk of
mental health problems) in children aged 4- to 12-years-old, but not all were relevant for
each type of health outcome. As different pathways may lead to socioeconomic health
inequalities it should be carefully considered to which groups tailoring and targeting of
interventions, policies and policy programs is needed.

We found indications for protective and risk factors for child and adolescent mental
health status and parenting self-efficacy. Participating in organized sport and non-sport
activities may be a protective factor for mental health in children and adolescents.
Participating in more categories of organized activities compared to participating in one
category of organized activities may be even more protective. Further we found possible
protective (maternal parenting satisfaction, perceived social support and household
income) and risk factors (parenting stress, maternal depression, and child tempera-
ment) for parenting self-efficacy among parents of 0- to 18-year-olds. These insights on
protective and risk factors may be used for preventive interventions, policy programs
and policies on the local level.



We contributed to the knowledge-base of evidence-based interventions, policies and
policy programs that aimed to promote the health and well-being in children and ado-
lescents. We found evidence for effective interventions to increase the water consump-
tion in pre- and primary-school -aged children. Interventions were most effective if they
focused on dietary behaviour or beverage consumption solely and if interventions were
implemented in the home or community setting instead of the school-setting. After a
two-year follow-up the Promising Neighbourhoods program yielded a positive interven-
tion effect on one of the outcomes (outdoor-play). Further improvement of the program

is warranted.

Overall, insights were found on the association of different aspects of socioeconomic
status with specific health outcomes, on protective and risk factors for health outcomes
as well as on evidence for the effectiveness of public health interventions. Insights
from public health research can contribute to local interventions, policies and policy
programs for the promotion of the health and well-being of children and adolescents.
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SAMENVATTING

De Wereldgezondheidsorganisatie Europa heeft meerdere prioriteiten gesteld voor het
bevorderen van de gezondheid en welzijn van kinderen en adolescenten in hun rapport
genaamd “European Child and Adolescent Health Strategy 2015-2020”. Twee van deze
prioriteiten voor problemen op het gebied van publieke gezondheid zullen worden be-
studeerd in dit proefschrift. Dit zijn psychosociale problemen en het terugdringen van
obesitas en overgewicht door het bevorderen van gezonde voeding en beweging. Bo-
vendien wordt in dit rapport benoemd dat alle kinderen en adolescenten recht hebben
op kwalitatief goed ouderschap en dat sociaaleconomische gezondheidsverschillen bij
kinderen en adolescenten ook een publiek gezondheidsprobleem is. In dit proefschrift
zullen ook ouderschap en sociaaleconomische gezondheidsverschillen worden bestu-
deerd.

Publieke gezondheid en gezondheidsbevordering kunnen worden ingezet op internati-
onaal, nationaal, regionaal en lokaal niveau. Met name lokale overheidsinstanties zoals
gemeenten spelen een steeds belangrijkere rol bij het bevorderen van de gezondheid
en het welzijn en bij het verminderen van gezondheidsverschillen van kinderen en
adolescenten. Lokale overheidsinstanties kunnen een belangrijke rol spelen bij het
verminderen van psychosociale problemen, overgewicht/obesitas en sociaaleconomi-
sche gezondheidsverschillen en bij het bevorderen van de psychosociale gezondheid,
gezonde voeding en lichaamsbeweging door het implementeren van preventief beleid,
beleidsprogramma’s en interventies. Hoe publieke gezondheid op lokaal niveau precies
de gezondheid en welzijn van kinderen en adolescenten kan bevorderen is mede afhan-
kelijk van de beschikbare kennis.

Onderzoek draagt bij aan deze kennis en is belangrijk voor het ontwerpen en imple-
menteren van effectieve interventies, beleid, en beleidsprogramma’s op lokaal niveau.
Als eerste is onderzoek naar de gezondheid en het welzijn en naar beschermende en
risicofactoren voor bepaalde gezondheidsuitkomsten belangrijk. Als tweede is ook
onderzoek nodig dat de effectiviteit, het implementatieproces en effectieve elementen
van interventies, beleid en beleidsprogramma’s evalueert.

Dit proefschrift had als doel om bij te dragen aan de kennis over de gezondheid en
welzijn van kinderen en adolescenten door potentiéle doelgroepen te bestuderen en
gezondheidsuitkomsten en hun risico- en beschermende factoren te onderzoeken. Het
tweede doel was om bij te dragen aan de kennis over effectieve interventies, beleid en
beleidsprogramma’s ter bevordering van een gezonde leefstijl, gezondheid en welzijn
van kinderen en adolescenten.



De volgende onderzoeksvragen kwamen aan bod:

Deel 1: Analyse van gezondheid, welzijn, beschermende en risicofactoren

Wat zijn de associaties van meerdere sociaaleconomische statusindicatoren en
migratiestatus met het risico op een lage groente- en lage fruitconsumptie bij 4- tot
12-jarige kinderen?

Wat zijn de associaties van meerdere sociaaleconomische statusindicatoren en mi-
gratiestatus met het risico op psychosociale problemen bij 4- tot 12-jarige kinderen?
Wat zijn de associaties van georganiseerde sportactiviteiten en georganiseerde
non-sport activiteiten met psychosociale gezondheidsuitkomsten bij kinderen en
adolescenten op basis van gepubliceerde systematische reviews?

Wat zijn de associaties van deelname aan georganiseerde sportactiviteiten, geor-
ganiseerde non-sport activiteiten en het aantal categorieén van georganiseerde
activiteiten met het risico op psychosociale problemen bij 4- tot 12-jarige kinderen
uit een populatie-gebaseerde steekproef?

Wat zijn de associaties van factoren op ouder-, kind- en sociaal-contextueel niveau
met het algemeen vertrouwen van ouders in hun eigen opvoedcompetenties van
ouders met kinderen van 0 tot 18 jaar?

Deel 2: Interventies en beleidsprogramma’s ter bevordering van een gezonde leefstijl,

gezondheid en welzijn

Wat is de effectiviteit van interventies om de waterconsumptie van kinderen van 2
tot 12 jaar te verhogen?

Wat is de effectiviteit van de wijkprogrammering in het Rotterdamse Kansrijk
Opgroeien programma op tussentijdse en uiteindelijke uitkomsten en op het terug-
dringen van sociaaleconomische ongelijkheid op deze tussentijdse en uiteindelijke
uitkomsten?

Voor dit proefschrift hebben we data gebruikt uit de Rotterdamse Kindermonitor 2018,

van een overkoepelend systematisch literatuuronderzoek (umbrella review), uit twee

systematische literatuuronderzoeken (reviews) en uit het programma Kansrijk Opgroei-

en.

Deel 1 van dit proefschrift was gericht op de gezondheid en het welzijn van kinderen en

adolescenten door gezondheidsuitkomsten en hun beschermende en risicofactoren te

bestuderen. Deel 2 van dit proefschrift was gericht op de evaluatie van lokale interven-

ties en programma’s gericht op het bevorderen van een gezonde leefstijl, gezondheid en

welzijn bij kinderen en adolescenten.
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Deel 1: Analyse van gezondheid, welzijn, beschermende en risicofactoren

Hoofdstuk 2 bevat een dwarsdoorsnedeonderzoek naar associaties van meerdere
sociaaleconomische statusindicatoren en migratiestatus met het risico op een lage
groente-en fruitconsumptie. Deze studie laat zien dat meerdere indicatoren van
sociaaleconomische status en migratiestatus geassocieerd zijn met een relatief ho-
ger risico op een lage groenteconsumptie en met en relatief hoger risico op een lage
fruitconsumptie bij kinderen in de basisschoolleeftijd. Kinderen met lager/middelbaar
opgeleide ouders, kinderen in gezinnen met geldgebrek, kinderen die wonen in wijk met
een lage sociaaleconomische status en kinderen met een niet-Westerse migratiestatus
hebben een relatief hoger risico op een lage groenteconsumptie ten opzichte van kin-
deren met hoger opgeleide ouders, met ouders die geen geldgebrek ervaren, kinderen
die wonen in een wijk met een hogere sociaaleconomische status en kinderen met een
Westerse of Nederlandse migratiestatus. Kinderen met lager/middelbaar opgeleide
ouders of kinderen in gezinnen met geldgebrek hebben een relatief hoger risico op een
lage fruitconsumptie in vergelijking met kinderen met hoger opgeleide ouder of ouders
die geen geldgebrek ervaren. De resultaten uit dit onderzoek laten zien dat verschillen-
de sociaaleconomische statusindicatoren en migratiestatus geassocieerd zijn met een
relatief hoger risico op een lage groente- of en lage fruitconsumptie. Verder onderzoek,
bij voorkeur longitudinaal, om deze bevindingen te repliceren en om de mogelijke
paden die ten grondslag liggen aan deze associaties verder uit te zoeken door middel
van mediatieanalyse is nodig. De bevindingen van dit onderzoek kunnen bijdragen aan
meer interventies, beleid of beleidsprogramma’s die effectief zijn om groente-of fruit-
consumptie bij kinderen in de basisschoolleeftijd te bevorderen.

Hoofdstuk 3 bevat een dwarsdoorsnedeonderzoek naar associaties van meerdere soci-
aaleconomische statusindicatoren and migratiestatus met het risico op psychosociale
problemen. Deze studie laat zien dat meerdere indicatoren van sociaaleconomische
status geassocieerd zijn met een relatief hoger risico op psychosociale problemen bij
kinderen in de basisschoolleeftijd. Kinderen met lager/middelbaar opgeleide ouders,
kinderen in gezinnen met geldgebrek of ouders die moeite hebben met rondkomen
hebben een relatief hoger risico op psychosociale problemen dan kinderen met hoger
opgeleide ouders, kinderen in gezinnen die geen geldgebrek ervaren of ouders die
geen moeite hebben met rondkomen. Verder onderzoek is nodig om de mogelijke
paden achter de associaties van deze sociaaleconomische statusindicatoren met een
relatief hoger risico op psychosociale problemen te ontrafelen. Dit zou kunnen worden
onderzocht doormiddel van mediatieanalyses, uitgevoerd in longitudinale data. De
bevindingen van dit onderzoek zouden kunnen bijdragen aan meer interventies, beleid



of beleidsprogramma’s die effectief zijn om het risico op psychosociale problemen bij
kinderen in de basisschoolleeftijd te verminderen.

Hoofdstuk 4 bevat de resultaten van een overkoepelend systematisch literatuuron-
derzoek op basis van systematische literatuuronderzoeken met of zonder meta-ana-
lyses over de associaties van georganiseerde sport en non-sport activiteiten met
psychosociale gezondheidsuitkomsten bij kinderen en adolescenten. Zes systematische
literatuuronderzoeken werden geincludeerd. De meest bestudeerde uitkomsten waren
depressieve symptomen en angstsymptomen. Aspecten van psychosociaal welbevin-
den werden relatief minder bestudeerd in vergelijking met aspecten van psychosociale
problemen. Bevindingen uit dit overkoepelende literatuuronderzoek geven aan dat
er een indicatie is van een kleine positieve impact op de psychosociale gezondheids-
uitkomsten bij kinderen en adolescenten voor deelname aan teamsport, in (school)
clubsport, en in buitenschoolse en gemeenschapssport. Beperkt bewijs is gevonden
voor georganiseerde non-sport activiteiten omdat er geen systematische review was
die voornamelijk de impact van georganiseerde non-sport activiteiten bestudeerde
en slechts twee systematische literatuuronderzoeken bevatten studies over georga-
niseerde non-sportactiviteiten. De associatie van georganiseerde activiteiten met de
psychosociale gezondheidsuitkomsten bij kinderen en adolescenten kan niet worden
losgekoppeld van de associatie van fysieke activiteit, aangezien de meeste primaire
onderzoeken in hun analyses niet hebben gecorrigeerd voor fysieke activiteit en geen
van de geincludeerde systematische reviews heeft gerapporteerd over deze mogelijke
verstorende factor of mediatie. Meer onderzoek om de associatie van deelname aan ge-
organiseerde activiteiten te ontwarren van louter fysieke activiteit op de psychosociale
gezondheidsuitkomsten is nodig. De bevindingen van dit onderzoek kunnen bijdragen
aan meer lokale interventies, beleid en beleidsprogramma’s die de deelname van kinde-
ren en adolescenten aan georganiseerde sportactiviteiten kunnen vergroten.

Hoofdstuk 5 bevat een dwarsdoorsnedeonderzoek naar associaties van georgani-
seerde sportactiviteiten, georganiseerde non-sport activiteiten (zang/muziek/theater,
scouting, knutselen, en andere activiteiten), en aantal categorieén van georganiseerde
activiteiten met risico op psychosociale problemen bij kinderen in de basisschoolleef-
tijd. Bevindingen uit dit onderzoek geven aan dat kinderen in de bassischoolleeftijd
die deelnemen aan georganiseerde sport of georganiseerde non-sport activiteiten een
relatief lager risico hebben op psychosociale problemen in vergelijking met kinderen
die niet deelnemen aan georganiseerde sport of non-sport activiteiten. Kinderen die
deelnamen aan 2-5 verschillende categorieén van georganiseerde activiteiten hadden
een relatief lager risico op psychosociale problemen in vergelijking met kinderen die
deelnamen aan 1 categorie van georganiseerde activiteiten. In dit onderzoek hebben we
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gecorrigeerd voor socio-demografische factoren, ingrijpende gebeurtenissen en fysieke
activiteit. We hadden geen informatie over de frequentie, intensiteit, duur, setting of
trajecten van deelname. Toekomstig onderzoek, bij voorkeur longitudinaal van aard,
om mogelijke paden te ontrafelen, zou zich moeten richten op het bestuderen van de
frequentie, intensiteit, duur, setting en trajecten van deelname aan georganiseerde
activiteiten met psychosociale gezondheid. De bevindingen van dit onderzoek kunnen
bijdragen aan meer preventieve interventies, beleid, en beleidsprogramma’s op lokaal
niveau die de deelname van kinderen georganiseerde activiteiten kunnen vergroten.

Hoofdstuk 6 bevat een systematisch literatuuronderzoek over associaties van ouder-,
kind-, en sociaal-contextuele factoren met vertrouwen van ouders in hun eigen opvoed-
competenties. In totaal werden 30 studies in dit systematische literatuuronderzoek
geincludeerd. De meeste geincludeerde studies waren dwarsdoorsnedeonderzoeken.
De meest onderzochte factoren waren ouderfactoren. Dit systematische literatuuron-
derzoek laat zien dat er aanwijzingen zijn voor associaties van temperament van het
kind, tevredenheid van de moeder over opvoeden, opvoedstress, depressie van de
moeder, huishoudinkomen, en ervaren sociale steun met het vertrouwen van ouders
in hun eigen opvoedcompetenties. Er zijn aanwijzingen dat deze factoren belangrijk
zijn. Professionals en beleidsmakers dienen zich hier bewust van te zijn. Onderzoek bij
vaders naar het eigen vertrouwen in de opvoedcompetenties is schaars. Deze kennis kan
worden gebruikt om de opvoedondersteunende interventies te verbeteren.

Deel 2: Interventies en beleidsprogramma’s ter bevordering van een gezonde leefstijl,
gezondheid en welzijn

Hoofdstuk 7 bevat een systematisch literatuuronderzoek en meta-analyse van de effec-
tiviteit van interventies om de waterconsumptie van 2-12-jarige kinderen te verhogen.
De systematische review bevat 47 studies, waarvan 24 geincludeerd konden worden
in de meta-analyse. De resultaten geven aan dat interventies om het watergebruik bij
kinderen te verhogen effectief kunnen zijn. Interventies die uitsluitend gericht waren
op voedingsgedrag of drinken en interventies die buiten de schoolomgeving waren
ingevoerd bleken het meest effectief. Er is meer onderzoek nodig om te begrijpen welke
specifieke interventie-elementen het grootste effect hebben op de waterconsumptie
van kinderen. Toekomstig onderzoek is ook nodig om te bepalen of deze interventies
ook effectief zijn in het verminderen van de consumptie van met suiker gezoete dranken
bij kinderen. Beleidsmakers en professionals dienen er rekening mee te houden dat
interventies die alleen gericht waren op voedingsgedrag of drinken en interventies in
een omgeving anders dan de schoolomgeving het meest effectief bleken te zijn.



Hoofdstuk 8 beschrijft het ontwerp en de methodologie voor een evaluatieonderzoek
met kwalitatieve en kwantitatieve onderzoeksmethoden (mixed-methods) van de
wijkprogrammering in het Rotterdamse Kansrijk Opgroeien programma. Het doel van
het programma is om de gezondheid, veiligheid en talentontwikkeling te vergroten en
hiermee indirect de sociaaleconomische ongelijkheden bij de jeugd (0- tot 18- jarigen) in
Rotterdam te verminderen. Het programma bestaat uit samenwerking met stakeholders
uit de wijk, op data gebaseerde prioriteiten stellen, op kennis en theorie gebaseerd
beleid en implementatie van effectieve interventies.

Hoofdstuk 9 bevat de effectevaluatie van de wijkprogrammering in het Rotterdamse
Kansrijk Opgroeien programma bij 0 tot 12-jarigen. Het programma is uitgevoerd in
drie interventiewijken die zijn vergeleken met die controlewijken in Rotterdam. De
effectevaluatie had een quasi-experimenteel design met een nulmeting in 2018 en een
nameting in 2021. De effectevaluatie is onderzocht op informele opvoedondersteuning,
buitenspelen, lidmaatschap van sportclubs, algemene gezondheid, en risico op psycho-
sociale problemen. Twee jaar na implementatie was er een positief interventie-effect
op buitenspelen van de wijkprogrammering in het Rotterdamse Kansrijk Opgroeien
programma. Verder onderzoek is nodig met behulp van meerdere vervolgmetingen of
langere vervolgperiodes, omdat de interventie-effecten mogelijk een langere interven-
tieperiode nodig hebben om effectiever te zijn. Dit wordt ook aanbevolen voor andere
programma’s die gebaseerd zijn op samenwerking in lokale gemeenschappen. De
effectiviteit van dit specifieke op samenwerking gebaseerde programma bij jongeren
van 12 jaar of ouder is nog niet geévalueerd. Door hiernaast ook te kijken naar het imple-
mentatieproces van zulke programma uit andere perspectieven, zoals interviews met
beleidsmakers of inhoudsanalyses van beleidsdocumenten, zal meer inzicht worden
verkregen in onderliggende mechanismen. Verdere verbetering van het programma is
nodig.

Hoofdstuk 10 bevat de discussie met een interpretatie van de bevindingen, methodo-
logische overwegingen en aanbevelingen voor toekomstig onderzoek en voor lokale
publieke gezondheid. De volgende conclusies kunnen worden getrokken op basis van
de studies die in de proefschrift zijn opgenomen.

Het doel van dit proefschrift was tweeledig. Het eerste doel was om bij te dragen
aan de kennis over de gezondheid en het welzijn van kinderen en adolescenten door
gezondheidsuitkomsten en hun beschermende en risicofactoren te bestuderen. Het
tweede doel was om bij te dragen aan de kennis over effectieve interventies, beleid en
beleidsprogramma’s ter bevordering van een gezonde leefstijl, gezondheid en welzijn
van kinderen en adolescenten.

Samenvatting
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We vonden dat verschillende sociaaleconomische statusindicatoren en migratiestatus
geassocieerd waren met drie gezondheidsuitkomsten (d.w.z. een relatief hoger risico op
een lage groenteconsumptie, een relatief hoger risico op een lage fruitconsumptie en
een relatief hoger risico op psychosociale problemen) bij kinderen van 4 tot 12 jaar oud.
Niet alle waren echter relevant voor elk type gezondheidsuitkomst. Aangezien verschil-
lende paden kunnen leiden tot sociaaleconomische ongelijkheden op het gebied van
gezondheid, moet zorgvuldig worden overwogen op welke groepen interventies, beleid
en beleidsprogramma’s moeten worden afgestemd en gericht.

We vonden aanwijzingen voor beschermende en risicofactoren voor de psychosociale
gezondheid van kinderen en adolescenten en voor vertrouwen van ouders in de eigen
opvoedcompetenties. Deelname aan georganiseerde sport en non-sport activiteiten
kan een beschermende factor zijn voor de psychosociale gezondheid van kinderen
en adolescenten. Deelname aan meer categorieén van georganiseerde activiteiten
in vergelijking met deelname aan één categorie van georganiseerde activiteiten kan
mogelijk nog meer beschermend werken. Verder vonden we mogelijke beschermende
(opvoedtevredenheid van de moeder, ervaren sociale steun en huishoudinkomen) en
risicofactoren (opvoedstress, depressie van de moeder en temperament van het kind)
voor vertrouwen van ouders in de eigen opvoedcompetenties. Deze inzichten over
beschermende en risicofactoren kunnen worden gebruikt voor preventie interventies,
beleidsprogramma’s en beleid op lokaal niveau.

We hebben bijgedragen aan de kennis over effectieve interventies, beleid en beleids-
programma’s die gericht waren op het bevorderen van de gezondheid en het welzijn
van kinderen en adolescenten. We hebben bewijs gevonden voor effectieve interventies
om de waterconsumptie te verhogen bij kinderen in de peuter- en basisschoolleeftijd.
Interventies waren het meest effectief als ze zich uitsluitend richtten op voedingsgedrag
of drinken en als interventies thuis of in de gemeenschap werden uitgevoerd in plaats
van op school. Na een periode van twee jaar leverde het programma Kansrijk Opgroeien
een positief interventie- effect op één van de uitkomsten (buitenspelen). Verdere door-
ontwikkeling van het programma is nodig.

Dit proefschrift heeft inzicht opgeleverd over de associatie van verschillende aspecten
van sociaaleconomische status met specifieke gezondheidsuitkomsten. Ook is meer
inzicht vergaard over beschermende en risicofactoren die belangrijk zijn voor gezond-
heidsuitkomsten en voor de effectiviteit van interventies op het gebied van publieke
gezondheidszorg. Onderzoek op het terrein van publieke gezondheid kan bijdragen aan
verbetering van lokale interventies, beleid en beleidsprogramma’s ter bevordering van
de gezondheid en het welzijn van kinderen en adolescenten.
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DANKWOORD

Juli 2018 was het begin van een heel mooi avontuur. Ik ben dankbaar voor alles wat ik de
afgelopen vier jaar heb geleerd tijdens mijn promotietraject. Ik heb de ruimte gekregen
om te groeien en om te ontdekken. Dit waardeer ik enorm.

Het voltooien van dit proefschrift heb ik zeker niet alleen gedaan. Daarom wil ik met dit
dankwoord graag iedereen bedanken die een bijdrage heeft geleverd aan de totstand-
koming van dit proefschrift. Ook mensen die ik niet bij naam noem, maar met wie ik wel
heb samengewerkt wil ik hiermee bedanken. Bedankt!

Als eerst wil ik deelnemers van de onderzoeksprojecten die ik heb beschreven in dit
proefschrift bedanken voor jullie deelname aan de vragenlijsten, interviews en focus-
groepen. Daarnaast wil ik ook de betrokken medewerkers en onderzoekers van de
gemeente Rotterdam bedanken. In het bijzonder wil ik hiervoor de gebiedsadviseurs en
Gea Schouten bedanken. De gebiedsadviseurs voor hun inzichten uit de praktijk en Gea
voor de dataverzameling van de Gezondheidsmonitor kinderen van 0-tot-12-jarigen en
de snelle antwoorden op mijn vragen hierover. Zonder jullie had dit proefschrift niet tot
stand kunnen komen.

Mijn bijzondere dank gaat uit naar Hein en Wilma. Ik had het niet beter kunnen treffen
met jullie als promotor en copromotor. Hein, bedankt voor je vertrouwen in mij als on-
derzoeker en de vrijheid die je mij hebt gegeven. Ik kon met al mijn vragen bij je terecht.
Ik heb mij hierdoor kunnen ontwikkelen op professioneel gebied maar ook als persoon.
Wilma, ook bij jou kon ik terecht met al mijn vragen. Ik heb veel van je geleerd over het
uitvoeren van onderzoek en het coordineren van projecten. Je altijd kritische blik hield
mij goed scherp. Daarnaast heb ik bewondering voor hoe je altijd met nieuwe inzichten
en ideeén komt.

Harrie, Clemens en Denis, bedankt voor de fijne samenwerking en goede discussies
over het onderzoeksproject Promising Neighbourhoods. 1k heb veel geleerd van jullie
de afgelopen vier jaren. Harrie, voor dit project hebben wij samen veel focusgroep
gesprekken uitgevoerd op allerlei plekken in Rotterdam. Ik heb veel plezier uit onze
samenwerking gehaald. Onder andere door voorafgaand aan de focusgroepen, die ’s
avonds plaatsvonden, gezellig ergens wat te eten.

Ook wil ik alle collega’s bedanken waar ik de afgelopen jaren mee heb samengewerkt.
Coauteurs, bedankt voor jullie commentaar, discussies en samenwerking. Hartelijk



dank ook aan de leden van de kleine en grote commissie voor jullie interesse, tijd en
aandacht voor mijn proefschrift.

Verder wil ik ook alle collega’s op de afdeling Maatschappelijke Gezondheidszorg bedan-
ken voor de fijne tijd die ik heb gehad. Bianca, ik kon met al mijn grote of kleine vragen
bij je terecht. Vragen die je vervolgens met veel enthousiasme en optimisme oploste.
JVO ook jullie bedankt voor de gezelligheid.

Ook veel dank aan de jeugdsectie. Ik heb een geweldige tijd gehad. Suzanne, toen ik hier
begon werkte jij hier al een tijd. Ik kon als beginnend onderzoeker met mijn vragen bij je
terecht en daarnaast was het ook altijd gezellig om samen te kletsen. Diana en Irene, we
zijn ongeveer tegelijk begonnen. Fijn om met elkaar te delen waar we mee bezig waren,
elkaar tips te geven en elkaar te helpen. Also, a special thanks to all other youth collea-
gues: Michel, Junwen, Demi, Anne, Yueyue, Sophie, Yuan, Jie, Lizhen, Annemieke, Merel,
Marie, Amy, Esmee, Famke, Sanne, Shuang, Ruixue, Famke, Demi, Chislaine, Conny and
all former colleagues. Thank you for the support and all the spontaneous talks not about
work, lunch walks and (online) coffee breaks.

Lieve vrienden en familie, bedankt voor jullie interesse maar ook voor alle gezelligheid!
Paula, ik kende je al sinds de middelbare school maar vanaf dat ik in Rotterdam ging
wonen raakten we pas echt goed bevriend. Ik kan bij je terecht, je hebt mij veel wijze
adviezen gegeven en ik kan altijd met je lachen. Cees, jou ken ik zelfs nog langer. Jij bent
er altijd voor mij. Met jou kan ik over alles (serieus en minder serieus) discussiéren, je
ziet overal het goede van in en je maakt mij vrolijk. Lieve papa en mama, bedankt dat
jullie mij altijd gestimuleerd hebben om te doen wat mij leuk lijkt. Lieve Roos, je bent
een fantastisch zusje. Bedankt voor de vele gezellige momenten.

Bedankt!
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