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The benefit of universal access to Early Childhood Education and Care (ECEC) for children’s development can
depend on the ECEC quality and children’s early childhood risks. This study utilised data from the Norwegian
Mother, Father and Child Cohort Study (MoBa; N = 7355, 50.2% boys) to investigate the relative contribution of
children’s early childhood risk accumulated up to three years of age and five separate dimensions of ECEC
quality on children’s mental health (externalising and internalising problems) at five years of age rated by

mothers and teachers. Results from the hierarchical regression models indicated that lower ECEC quality added
to, and higher ECEC quality counteracted, the risk of mental health problems. Relationship quality was the
strongest contributor. Total ECEC quality and relationship quality interacted significantly with early childhood
risk, indicating that higher ECEC quality protected against, while lower ECEC quality exacerbated, the detri-
mental effects of early childhood risk on mental health problems.

Introduction

Children establish the foundation for their mental health develop-
ment during their first years of life. Mental health issues in early
childhood most commonly include externalising problems such as
aggression, attention problems and hyperactivity, although there is also
substantial prevalence of internalising problems such as anxiety and
depression (Vasileva, Graf, Reinelt, Petermann, & Petermann, 2021).
Studies indicate that some children grow out of their mental health
problems, while others exhibit prolonged problems throughout child-
hood and adolescence (Kjeldsen et al., 2016; Kjeldsen, Janson, Stool-
miller, Torgersen, & Mathiesen, 2014). In efforts to prevent this
development of mental health problems among children, knowledge of
early risk factors and experiences associated with mental health is key.

Socioecological models of development presume that children
develop through continuous interplay with their environments, where
the proximal family environment, the more distant social environment,
and their interactions are important (Bronfenbrenner, 1979). The family
environment has to a large extent been in focus in research on risk and
childhood adversities as this is seen as the most salient environment in

children’s early life. Over the past decades, however, the time children
spend in out-of-home care during early childhood has increased
considerably. Enrolment into ECEC before formal schooling is above
90% in many OECD countries (UNICEF Office of Research, 2018), and
97% in Norway (Statistics Norway, 2021). Some studies indicate that
attending ECEC centres can be associated with increased mental health
problems (NICHD ECCRN, 2003), while others find that attendance can
compensate for risk and vulnerabilities to detrimental mental health
development in early childhood (Paquin et al., 2020; Zachrisson &
Dearing, 2015). Hence, the effect of attendance seems to depend on the
quality provided by the ECEC centres, even in universal ECEC pro-
grammes (van Huizen & Plantenga, 2018).

There are some indications of inequality in the access to high quality
ECEC in universal contexts based on the family’s socioeconomic status
(Alexandersen, Zachrisson, Wilhelmsen, Wang, & Brandlistuen, 2021).
As a result, children who might benefit more from compensatory effects
due to early risks could be less likely to experience the necessary high
quality ECEC. Norway and other Western societies encourage universal
access to ECEC with the aim of reducing social inequalities (Ministry of
Health and Care Services, 2006-2007; UNICEF Office of Research,
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2018). In line with the socioecological view, researchers call for
improved understanding of risks from separate domains, including main
effects and potential interactive effects on child mental health (Evans, Li,
& Whipple, 2013). Knowledge of these domains of risk may contribute
to policy aims such as reducing social inequality and forming in-
terventions for children in particular need.

This study will investigate children’s mental health problems and the
relative contribution of multiple risk factors from two domains: family
and biological risks, and ECEC experiences. Further, we explore the
potential interactions between these two domains, to better understand
whether an ECEC environment of higher or lower quality can buffer or
exacerbate family and biological risk in a context with near universal
access to ECEC. We also contribute to the field by exploring five different
dimensions of ECEC quality and their separate and combined associa-
tions with risk and mental health development.

Childhood risks and mental health development

In early childhood, the family environment is of particular impor-
tance. Research has identified childhood adversities that are associated
with poorer mental health development, such as poverty and low socio-
economic status, poor parenting, parental mental health issues, harmful
experiences, and children’s temperament (Appleyard, Egeland, Dulmen,
& Alan Sroufe, 2005; Evans et al., 2013; Kjeldsen, Nes, Sanson, Ystrom,
& Karevold, 2021; Wolf & Suntheimer, 2019). The concept of risks does
not necessarily imply a direct causality but detecting these associations
and mechanisms may guide the development and targeting of in-
terventions for children in need. Models of multiple risks suggest that
the accumulation of several childhood adversities increases the likeli-
hood of overwhelming children’s adaptive responses to further adver-
sities, thereby leaving some children at a considerably higher risk of
developing mental health problems (Evans et al., 2013; Sameroff, 2000).

For example, in the USA, the accumulation of several family risk
factors predicted more externalising problems and lower social skills for
children at five years of age (Wolf & Suntheimer, 2019). The research
included 18 different risk factors of both deprivation of positive stimu-
lation and threat of harmful experiences, related to the children’s family
environment. Similar results have also been found for mental health
issues in adolescence (Appleyard et al., 2005), where support for linear
effects from the number of adversities, rather than threshold effects, was
evident. This means that any reduction in the number of risks can
improve children’s development, or conversely, any increase in the
number of risks can impair their mental health development.

Multiple risk models, combining several risks into risk indices, can be
a powerful approach to detect children’s overall vulnerability and
identify children who might need more support (Evans et al., 2013). Yet,
to identify where and how to best intervene, it is meaningful to distin-
guish different domains of risks. Based on this dimensional approach,
this study distinguishes risks based on family and child characteristics
from those based on ECEC characteristics.

ECEC quality and mental health development

With the increased use of out-of-home care, the question arises of
what ECEC attendance might mean for children’s development, and
which factors within ECEC matter for these effects. In the USA, attending
ECEC was associated with an increase in children’s likelihood of
developing externalising problems (NICHD ECCRN, 2003). However,
later research suggests that this association depends on the quality of the
centres and children’s individual differences (e.g. Dearing & Zachrisson,
2017; McCartney et al., 2010; van Huizen & Plantenga, 2018). Over the
past two decades, the number of studies to identify important quality
factors in ECEC have increased. Reviews and summaries of research
indicate that the process quality dimensions (e.g. curriculum, practice
and interactions with teachers and peers) closest to the child in ECEC
have more direct associations with child development, compared to
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more distal dimensions of structural quality (e.g. group sizes, child-staff
ratio, teachers’ competence and education) (Burchinal, 2018; Melhuish
et al.,, 2015; Sabol & Pianta, 2012; Sabol, Soliday Hong, Pianta, &
Burchinal, 2013).

Nevertheless, this does not mean that structural quality should be
disregarded. van Huizen and Plantenga (2018) conducted a meta-
analysis of studies from contexts of universal ECEC programmes and
concluded that lower child-teacher ratio and level of teacher education
do matter for a variety of children’s outcomes, more so for cognitive
than for social-emotional outcomes. Investigating singular ECEC quality
dimensions with children’s social or emotional outcomes tends to yield
small or inconsistent results (Burchinal, 2018). This suggests that the
different quality dimensions may not matter equally for all children
(Phillips, Fox, & Gunnar, 2011), or that they are interdependent.
Structural dimensions could both interact with, or operate indirectly
through, process quality (Burchinal, 2018). This is indicated in several
other studies, such as interplays between the teacher-child relationship
and teacher-characteristics (McGrath & Van Bergen, 2019; NICHD
ECCRN, 2002a) and group size (Skalicka, Belsky, Stenseng, &
Wichstrgm, 2015), and between different teacher practices (Goble et al.,
2016; Wilhelmsen, Lekhal, Alexandersen, Brandlistuen, & Wang, 2021).

Consistent with the multiple risk approach, it is also likely that the
accumulation of several of these dimensions of higher or lower quality,
together impose a positive or negative influence respectively on child
development. Indeed, in a meta-analysis of the effects of ECEC quality,
Brunsek et al. (2017) found stronger effects of the total quality score on
socio-emotional outcomes, compared to the effects of individual sub-
scales separately. Keeping with the meso-system of the socioecological
theory (Bronfenbrenner, 1979), the two environmental domains, or
micro-systems, of family and biological factors and ECEC quality are
likely to interact in their contribution to children’s development.

Interplay between early childhood risks and ECEC environments

Two of many goals for universal access to high quality ECEC for all
children are to ensure equity between children from different back-
grounds at school entry (UNICEF Office of Research, 2018) and, to be
able to prevent developmental problems through early investments in
children’s ECEC enironment (Ministry of Education and Research,
2019). For instance, high quality ECEC may compensate for the presence
of children’s early risks. Conversely, ECEC of lower quality may amplify
children’s early risks on children’s mental health development (Wata-
mura, Phillips, Morrissey, McCartney, & Bub, 2011). These are de-
scriptions of interactions between the home and ECEC environment
suggesting that their effects on children’s development are
interdependent.

Previous attempts to uncover such interactions have yielded some-
what inconsistent results. A study of two- and three-year-olds in the
USA, found that the family risks were more strongly associated with
child social behaviours than were child care risks, but found no evidence
of interactions between the environments (NICHD ECCRN, 2002b).
Building on these results, McCartney, Dearing, Taylor, and Bub (2007)
compared children in different quality ECEC centres with children cared
for only at home, and found evidence of a protective effect of child care
quality on children’s language development, but no evidence of a dual
risk. For externalising problems, they did not find any moderation ef-
fects, but described the relation between the quality of the home envi-
ronment and hours spent in ECEC as additive (McCartney et al., 2010).
Further extension of these analyses compared mental health outcomes
between groups of children with the lowest and highest quality in both
parental and non-parental care (low and top third) (Watamura et al.,
2011). They found evidence that children with poor home care who also
had poor non-parental care were at increased risk of social-emotional
problems at four years of age. That is, in contrast to the previous
study, they found a dual risk of mental health problems from lower
quality non-parental care for children with poor home care.
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Results from other American and Canadian samples of children also
indicate that high quality non-parental care can reduce the detrimental
effect of maternal depression on children’s mental health and behaviour
(Charrois et al., 2017; Charrois et al., 2020; Goelman, Zdaniuk, Boyce,
Armstrong, & Essex, 2014). Regarding the effects of the ECEC environ-
ment, however, the results are limited by a large variety in hours of use
and types of non-parental care, and in many cases small sample sizes. In
their samples, only about 50% of the children attended formal centre
care, and the effect of added risk was reduced by controlling for chil-
dren’s attendance in centre care or other family-based or home-based
care (Watamura et al., 2011). With the increased use of ECEC centres
in Western countries (UNICEF Office of Research, 2018), and the fact
that ECEC centres have a more formalised position in society today
(European Commission, 2021; Gulbrandsen, 2018), we need more
knowledge of the quality of ECEC centres specifically.

More recently, Suntheimer and Wolf (2020) investigated interactions
between the ECEC quality at five years of age and cumulative risk of
childhood adversities among a nationally representative sample of
children in the USA. They found that teacher-child closeness protected
children with several family adversities from developing poorer reading
and memory skills. Children’s development of academic learning is
highly associated with their mental health development, but we lack
knowledge of how this interplay between the family and ECEC envi-
ronment may be associated with development of mental health issues.
The current study will address this by investigating multiple childhood
risks associated with mental health outcomes, and their potential
moderation by several dimensions of ECEC quality in a context of uni-
versal, full-time access to ECEC centres.

The Norwegian ECEC context

All children in Norway have the right to attend ECEC centres in their
municipality of residence from the age of one year until they start school
at six years of age (The Kindergarten Act, 2006). Currently 97% of
children attend ECEC full time before school age (Statistics Norway,
2021), and the Norwegian government aims to achieve full coverage and
universal access to high quality ECEC for all children as a means to
reduce social inequality in public health (Ministry of Health and Care
Services, 2006-2007). Both public and private centres are heavily sub-
sidized by the government, and are obliged to follow the national reg-
ulations for quality standards (The Kindergarten Act, 2006). These
regulations include capped prices (depending on family income), stan-
dards for staff-child ratios (one adult per six children above the age of
three years) and teachers’ education level.

In addition to these structural standards, each centre should imple-
ment the National Framework Plan for Kindergartens (Ministry of Ed-
ucation and Research, 2006-2007; The Norwegian Directorate for
Education and Training, 2017), which includes guidelines on the roles
and responsibilities of the staff, work methods and curriculum, and the
overall aim of the daily work. These regulations aim to ensure relatively
homogenous provision of ECEC in Norway. However, even under these
regulated conditions, the ECEC quality varies between centres (Gul-
brandsen & Eliassen, 2013; Lekhal et al., 2013; Rege, Solli, Stgrksen, &
Votruba, 2018).

Furthermore, there are indications of inequality in access to high
quality centres depending on the family’s socioeconomic status (Alex-
andersen et al., 2021). Hence, some vulnerable children might be more
likely to attend low quality ECEC, which might add to the multiple risks
of mental health problems. At the same time, we need to better under-
stand the potential for several high quality ECEC dimensions to mitigate
risks of mental health problems for vulnerable children.

Aims of the current study

In this study, we investigate the role of multiple ECEC qualities for
children’s mental health problems, and the potential interplay with
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early childhood risk based on family and child characteristics. As out-
lined above, there is general agreement that multiple family adversities
increase the risk of mental health problems, but it is less clear how the
quality of the ECEC environment can add to and moderate this risk.
While the results from the NICHD sample in the USA were mixed, the
children attended different types of non-parental care, which could limit
the results regarding centre care. This study will resolve this limitation
by using prospective longitudinal data from a sample of children from a
Norwegian context with universal access to ECEC centres.

First, we explore the relative contributions of early childhood risk
and several dimensions of ECEC quality to children’s mental health
development. Second, we test whether these dimensions of ECEC qual-
ity, and a total quality score, can moderate the early childhood risks of
mental health problems. Based on the evidence that a total score of ECEC
quality had stronger effects on child development than each separate
subscale (Brunsek et al., 2017), we hypothesize that the multiple ad-
vantages of several ECEC dimensions of higher quality can provide
protective effects for children at risk. Simultaneously, based on the dual
risk results found in the USA (Watamura et al., 2011), we also hypoth-
esize that the multiple risks of several ECEC dimensions of lower quality
can exacerbate children’s risk.

Method
Participants and procedure

The study is based on data from a sample of N = 7481 children born
between 2006 and 2009 within the Norwegian Mother, Father and Child
Cohort Study (MoBa). MoBa is a prospective population-based preg-
nancy cohort study conducted by the Norwegian Institute of Public
Health (Magnus et al., 2016). Participants were recruited from across
Norway from 1999 to 2008, and women consented to participation in
41% of the pregnancies. The cohort now includes 114,500 children,
95,200 mothers and 75,200 fathers. Follow-up questionnaires were
administered at regular intervals during pregnancy and when the chil-
dren were six months, 18 months, three years, and five years. The
establishment of MoBa and initial data collection was based on a licence
from the Norwegian Data Protection agency and approval from The
Regional Committee for Medical Research Ethics (REC). The MoBa
cohort is regulated by the Norwegian Health Registry Act. The current
study was approved by REC (2018/1918/REK sgr-gst).

We used the tenth version of the quality-assured dataset, which was
released for research in 2017 (Norwegian Institute of Public Health,
2019). These data are linked to the Medical Birth Registry (MBRN),
which is a national health registry containing information about all
births in Norway (Irgens, 2000). When the children turned five years,
mothers of the children born between 2006 and 2009 were invited to
obtain information from the children’s ECEC teachers. With mothers’
consent, the teachers assessed the children’s development and behav-
iour, and the ECEC quality in an ECEC-questionnaire (Q-Cc).

The sample of children used in this study derives from the MoBa
children whose teachers returned the Q-Cc (response rate 40%, 50.2%
boys, mean age 5.5 years). Children were dispersed across 2738
different ECEC centres and attended on average 36 h per week. Units
within the centres had a mean of 21 children (SD 6.79) per unit. Within
these units, 93% of the pedagogical leaders (head teachers) had formal
ECEC-teacher education, which is representative of the national popu-
lation (Statistics Norway, 2021). Teachers considered about 6.3% of the
children to have special needs such as developmental delays or learning
disabilities. However, most of these children (86%) received fewer than
ten hours of assistance per week.

Measures

Early childhood risk indices
The multiple risk indices were computed from the MoBa
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questionnaires reported by the parents, prenatally through to age three
years. As there is no agreed set of adversities that define childhood risks
the selection was based on factors found in previous research on risks for
mental health problems (e.g. Appleyard et al., 2005; Evans et al., 2013;
McLaughlin & Sheridan, 2016; Wolf & Suntheimer, 2019). We examined
a large set of 24 potential factors (such as mothers’ and fathers’ edu-
cation and income, mothers’ depressive symptoms, older siblings, chil-
dren’s birthweight, and temperament), several of which were measured
at multiple times, resulting in 54 risk variables. These variables were
drawn from five questionnaires in MoBa and from the MBRN (Supple-
mentary Material, Table S2). Each variable had different amounts of
missing data (range: 0.3-19.0%, mean: 7%). We allowed all children
with valid data on at least half of the risk variables (27) to be given risk
index scores (98.3%, N = 7355), and performed imputation of the
remaining missing scores by Expectation-Maximisation (EM) based on
all 54 variables. Excluded children did not differ significantly from
remaining children on any mental health outcome (externalising prob-
lems: t = 0.77, p = .439, d = 0.07; internalising problems: t = 1.70, p =
.090, d = 0.16; total mental health problems: t = 1.48, p = .139, d =
0.14).

The multiple risk indices were estimated by entering all 54 variables
into ordinary least squares (OLS) linear regression analyses with exter-
nalising, internalising and total mental health problems respectively as
outcomes. This approach resembles that of Environmental Wide Asso-
ciation Studies (Amiri et al., 2020), assuming that the outcomes are not a
consequence of one risk alone. Using stepwise backward entry method,
we minimised the risk of suppressor effects as similar factors may have
cancelled each other out (Field, 2013). All variables were used to esti-
mate the predicted scores, but 23 variables remained significant for
externalising problems, 15 for internalising problems and 21 for the
total mental health problem score. Overall, the most prominent factors
were being first born, mothers’ depressive symptoms, mothers’ adverse
life events and children’s early temperament (Table 1). By saving these
standardised predicted scores, we created a weighted multiple early
childhood risk index for externalising, internalising and total mental
health problems for each child, explaining 13%, 7% and 12% of the
variance in their respective outcomes.

ECEC-quality dimensions

We created five dimensions of ECEC qualities from the Q-Cc, re-
ported by the ECEC teachers when the children were five years of age.
The teacher-child relationship was measured by the Student-Teacher
Relationship Scale — Short Form (Pianta, 2001), including 15 items
measuring the teacher’s perception of closeness and conflict in their
relationship with the children on a five-point scale. Both subscales had
high internal consistency (Cronbach’s a = 0.76 for closeness and o =
0.81 for conflict). This scale is extensively used, and has been validated
in international and Norwegian samples (Cadima, Doumen, Ver-
schueren, & Leal, 2015; Solheim, Berg-Nielsen, & Wichstrgm, 2012).
Teachers’ ratings on this scale also correspond well with observations of
their interactions with children (Hartz, Williford, & Koomen, 2017). The
teacher-child relationship comprised the sum of the closeness and the
reversed conflict score, where high scores indicated high quality of the
relationship (mean = 8.9, range 2-10).

The curriculum score comprised the amount of time that was spent in
planned activities and systematic work within five topics. The planned
activities with creative and physical play (a = 0.76) and with numeracy
and literacy activities (¢ = 0.80) were measured using eleven items
based on the Program Structure subscale of the Early Childhood Envi-
ronment Rating Scale-Revised (Harms, Clifford, & Cryer, 1998) and the
Norwegian Framework Plan (The Norwegian Directorate for Education
and Training, 2017). Another question asked how much time was spent
on systematic work within the topics of care and upbringing, play,
learning, social competence, and language competence (a = 0.97). A
composite of these three scales (creative and physical activities,
numeracy and literacy activities, and systematic work) constituted the

Journal of Applied Developmental Psychology 86 (2023) 101546

Table 1

Factors remaining in the risk indices for externalising, internalising and total
mental health problems, by age of measurement and contribution to the
respective risk index.

Risk indices

Factors Child’s Externalising  Internalising  Total
Age
Father’s education 17th —-0.05 —0.04
week
Single Mother 17th —0.03
week
Older siblings in the family = MBRN —0.10 —0.07 -0.11
Father’s income level 17th —0.02
week
Mother’s alcohol problems  17th 0.03
week
Mother’s drinking 17th 0.02
problems week
Mother’s life satisfaction 30th 0.04 0.03
week
Mother’s life satisfaction 6 months —0.06 —0.04
Mother’s relationship 17th 0.02
dissatisfaction week
Mother’s relationship 30th 0.04
dissatisfaction week
Mother’s relationship 3 years 0.04 0.03
dissatisfaction
Mother’s loneliness 6 months 0.03
Mother’s loneliness 3 years 0.03
Mother’s depression 17th 0.04
week
Mother’s depression 18 0.04 0.04
months
Mother’s depression 3 years 0.05 0.06 0.07
Mother’s self-esteem 30th —0.04
week
Mother’s self-esteem 18 —-0.03
months
Mother’s self-esteem 3 years —0.04
Financial problems 6 months 0.04 0.03
Financial hardship 18 0.04 0.03
months
Mother’s adverse life 6 months 0.05 0.04
events
Mother’s adverse life 18 0.03 0.02
events months
Mother’s adverse life 3 years 0.03 0.04 0.04
events
Child’s low birthweight MBRN 0.04
(<2500 g)
Child prematurely born MBRN 0.03 0.04
(<week37)
Child temperament — 18 0.05 0.03 0.05
emotionality months
Child temperament — 18 0.05 0.02
activity months
Child temperament — shy 18 —0.05 0.03
months
Child temperament — 3 years 0.13 0.07 0.12
emotionality
Child temperament — 3 years 0.10 —0.02 0.05
activity
Child temperament —social ~ 3 years —0.07 —0.04
Child temperament — shy 3 years —0.07 0.11

Note. All estimates are standardised beta coefficients and significant at p < .050.
17th week and 30th week refer to week of gestation. All other ages refer to the
child’s age. MBRN = the Medical Birth Registry Norway.

curriculum score where high scores indicated more time spent in planned
activities (mean = 9.6, range 3-15).

Practice was measured by 13 items, which were developed based on
the Framework Plan for Kindergartens (The Norwegian Directorate for
Education and Training, 2017) together with practitioners, policy
makers and researchers for the purpose of the Q-Cc. These items
measured how typical the practices of free play, scaffolding and child
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involvement were, and the mean of these three constituted the practice
score, where high scores indicated more typical practice (mean = 13.7,
range = 3-18, a = 0.78).

Group size was measured by the number of boys and girls attending
the child’s unit (mean = 21, range = 3-41+). Due to few scores at the
high end of the distribution, and the fact that these values were deemed
less likely (up to 90 children), we top scored the group size variable at 41
(N = 149). Higher scores thus meant more children in the unit.

We measured staff quality through three factors. First, the staff
competence, where the teacher evaluated how much they agreed that
the staff group had sufficient competence in children’s behaviour
problems, language, social competence, bullying and shyness (« = 0.85).
Second, the staff stability, where they evaluated staff stability in the past
six months, involving both absences and replacements of staff. Finally,
the teacher evaluated the work environment and support within the unit
on five items concerning support, clear work roles, decision making,
enthusiasm and working in accordance with their preferred values (a =
0.85). As these questions had different types of response categories, the
three scales were standardised with a mean of zero, and the composite
score of these three indicated the staff quality, where high scores meant a
stable, competent, and supportive and collaborative staff.

To ensure that our quality dimensions, selected a priori, fitted the
data well, we entered all scales into a principal component analysis.
Results indicated five dimensions of quality corresponding to the factors
described above, which explained 62.3% of the total variance. Staff
quality and group size can be categorised as structural quality, whereas
curriculum, practice and relationship can be categorised as process
quality. All qualities, except group size, correlated positively with each
other (Table 2). In order to examine the potential combined effect of
multiple ECEC quality dimensions, a total quality score was created by
standardising the five individual dimensions and computing the mean of
these standasrdised scores. We did not reverse any qualities, based on
the direction of correlations each quality had with the outcomes
(Table 2).

Mental health problems
When the children were five years old, mothers and ECEC-teachers
rated the children on their behavioural and emotional difficulties
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using recognised questionnaires for externalising and internalising
problems (Supplementary Material, Table S1). We combined mothers’
and teacher’ reports because multiple sources reduce the reporter-
specific error. Mothers and teachers might report different behaviours
for the same child (Berg-Nielsen, Solheim, Belsky, & Wichstrom, 2012),
however, considering that children might behave differently across
contexts, a combined score can better capture their overall behaviour,
rather than suggesting that one reporter is more right than the other.

For externalising problems, mothers rated children on ten items from
the Child Behaviour Checklist (CBCL) aggression and inattention sub-
scales (Achenbach & Ruffle, 2000), and seven items from the Conner’s
Parent Rating Scale Revised (CPRS-R) measuring children’s hyperac-
tivity/impulsivity and inattention (Conners, Sitarenios, Parker, &
Epstein, 1998). The CBCL has been validated in Norwegian samples
(Ngvik, 1999). The teachers rated children on the same seven items from
the CPRS-R and five of the items from the CBCL. As the CBCL was rated
on a 3-point scale, and the CPRS-R was rated on a 4-point scale, all items
were standardised into z-scores, and the externalising problem score at
five years of age was created by the mean of all these 29 standardised
items (o = 0.90).

Similarly, both mothers and teachers each rated the children on five
items from the CBCL anxiety subscale (Achenbach & Ruffle, 2000).
These ten items were standardised and the mean of all ten items
constituted the internalising problems score at five years (a = 0.62).

Finally, a total score was computed by standardising both the
externalising and internalising problems scores (which correlated r =
0.33). The mean of these two was labelled total mental health problems
at five years (o« = 0.89). Considering the different number of items and
variance between the externalising and internalising scores, stand-
ardisation ensured equal weights from both scales on the total score.

Covariates

All estimates were adjusted for gender differences because boys are
found to experience more mental health problems in early years than
girls (e.g. Brandlistuen, Flatp, Stoltenberg, Helland, & Wang, 2020;
Vasileva et al., 2021), and boys had somewhat higher risk scores for
externalising problems and total mental health problems, but lower
scores for internalising problems (Table 2). Research finds some

Table 2
Correlation matrix of all variables included in the analyses.
1 2 3 4 5 6 7 8 9 10 11 12
1.Gender (1 = boys,
2 = girls)
Risk indices
2.Externalising risk —0.08***
index
3.Internalising risk 0.03* 0.56***
index
4.Total mental —0.04** 0.92%** 0.81%**
health risk index
ECEC qualities
5.Teacher-child 0.18%** —0.13%** —0.07%** —0.12%**
relationship
6.Curriculum 0.01 0.01 —0.01 0.00 0.08%**
7.Practice 0.02* —0.02 —0.01 —0.02 0.20%** 0.25%**
8.Group size —0.01 0.00 0.01 0.00 —0.01 0.01 —0.03*
9.Staff 0.01 —0.02 —0.01 —0.02 0.20%** 0.21%** 0.33%** —0.04**
characteristics
10.Total score 0.08%*** —0.06%** —0.03** —0.06%** 0.54%** 0.57%** 0.65%** 0.35%** 0.63***
Mental health
outcomes
11.Externalising —0.20%** 0.37%** 0.21%** 0.34%** —0.46%** —0.02* —0.05%** —0.03** —0.08%** —0.24***
problems
12.Internalising —0.02* 0.15%** 0.27%*** 0.23%*** —0.24%** —0.02 —0.03* 0.00 —0.05%** —0.12%** 0.33%**
problems
13.Total mental —0.13%** 0.32%** 0.30%** 0.35%** —0.42%** —0.02 —0.05%** —0.02 —0.08*** —0.22%** 0.82%** 0.82%**

health problems

Note. ***p < .001 **p < .01 * p < .05.
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indications that boys and girls might experience the ECEC environment
differently (Bornstein, Hahn, Gist, & Haynes, 2006), and gender differ-
ences in multiple risk studies are called for (Evans et al., 2013). Sensi-
tivity analyses stratified by gender showed similar patterns of results for
both boys and girls, but with tendencies for somewhat stronger effects
for boys (Supplementary Material, Table S3). We decided therefore to
report the results for boys and girls together, but control for the gender
differences in the analyses. Mothers reported on the child’s gender at six
months. Where data were missing, we used data from the MBRN.

Analytic approach

We estimated linear hierarchical OLS regression models with exter-
nalising, internalising and total problems scores as outcomes, yielding
seven models for each outcome. First, we included the risk index for
externalising problems and the children’s gender as predictors, and
externalising problems as the outcome. In step two, we included all five
individual ECEC quality dimensions to estimate the contribution of the
ECEC quality to the outcome (model 1). In the subsequent models
(models 2-6) we tested each quality dimension separately by entering
the risk index and gender in the first step, the ECEC quality dimension in
the second step, and an interaction term between the risk index and that
ECEC quality dimension in the third step. Finally, in model 7, we tested
the potential interaction between the risk index and the combined
quality score by entering total ECEC quality in step two, and an inter-
action term in the step three. We estimated all these seven models for
externalising, internalising and total mental health outcomes separately.
In the case of significant interaction terms, we calculated simple slopes
for the association between multiple childhood risk and mental health
for three levels of ECEC quality (the mean and 2 SDs above and below
the mean), and present these graphically based on the regression
equations, as suggested by Aiken and West (1991) and Dawson (2014).

Results

The correlation matrix (Table 2) shows that all the three risk indices
correlated strongly with each other (r = 0.56 to 0.92). Additionally, the

Table 3
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risk indices correlated weakly with the relationship quality (r= —0.07 to
—0.13) and total quality scores (r = —0.03 to —0.06), but not with the
other qualities. The quality scores all correlated with each other, except
for group size, which only indicated weak negative correlations with
practice and staff quality.

The relative contribution of early childhood risk and ECEC quality

The early childhood risks and children’s gender explained 16.4%,
7.4% and 13.7% of the variance in externalising, internalising and total
mental health problems (Table 3, model 1a). Adding the ECEC quality
dimensions into the model almost doubled the amount of explained
variance for each outcome, to 32.0%, 12.0% and 27.6% for external-
ising, internalising and total mental health problems (Table 3, model
1b). When all quality dimensions were included, thereby adjusted for
each other, practice, group size and relationship quality made unique
significant contributions to the externalising problems and total mental
health problems, while curriculum and staff quality did not. For inter-
nalising problems, only the relationship quality remained significant
when adjusting for the other qualities. Individually, relationship quality
and staff quality added significant explained variance to all three out-
comes (Table 3, models 2a and 6a), while curriculum, practice and
group size added small but significant contributions only to external-
ising problems and total problems (Table 3, models 3a, 4a and 5a). The
total quality score (combined effect of all quality dimensions) also
contributed to the mental health development at five years of age in an
additive manner for all outcomes (Table 3, model 7a). These models
show that ECEC quality had significant additive effects on children’s
mental health outcomes.

The interplay between early childhood risks and ECEC quality

The total quality score interacted significantly with early childhood
risk in predicting externalising problems and total mental health prob-
lems, but not internalising problems (Table 3, model 7b). Fig. 1 shows
the predictive effect of early childhood risk on mental health problems,
for different levels of total ECEC quality. All slopes were significantly

Results from the hierarchical OLS regression models predicting mental health outcomes from Early Childhood Risk (Risk Index) and ECEC qualities.

Externalising problems

Internalising problems Total mental health problems

Model b sig. R? RZA b sig. R? RZA b sig. R? R%ZA
1la Risk index 0.36 0.000 0.164 0.000 0.27 0.000 0.074 0.000 0.35 0.000 0.137 0.000
1b Risk index 0.31 0.000 0.26 0.000 0.30 0.000

Qrelationship —0.41 0.000 —0.22 0.000 —0.38 0.000

Qcurriculum —0.00 0.977 0.00 0.974 0.00 0.888

Qpractice 0.04 0.000 0.02 0.086 0.03 0.002

Qgroupsize —0.04 0.000 -0.01 0.569 —0.03 0.009

Qstaff -0.01 0.409 0.320 0.000 -0.00 0.777 0.120 0.000 -0.01 0.548 0.276 0.000
2a Risk index 0.31 0.000 0.26 0.000 0.30 0.000

Qrelationship —0.40 0.000 0.316 0.000 —0.22 0.000 0.120 0.000 —0.38 0.000 0.274 0.000
2b Qrelationship*risk index —0.08 0.000 0.322 0.000 —0.05 0.000 0.122 0.000 —0.07 0.000 0.279 0.000
3a Risk index 0.36 0.000 0.27 0.000 0.35 0.000

Qcurriculum —0.03 0.024 0.165 0.024 -0.01 0.279 0.074 0.279 —0.02 0.047 0.138 0.047
3b Qcurriculum*risk index -0.01 0.364 0.165 0.364 —0.00 0.787 0.074 0.787 0.00 0.903 0.138 0.903
4a Risk index 0.36 0.000 0.27 0.000 0.35 0.000

Qpractice —0.04 0.000 0.166 0.000 —0.02 0.054 0.074 0.054 —0.04 0.000 0.139 0.000
4b Qpractice*risk index —0.00 0.991 0.166 0.991 0.03 0.027 0.075 0.027 0.01 0.288 0.139 0.288
5a Risk index 0.36 0.000 0.27 0.000 0.35 0.000

Qgroupsize —0.04 0.001 0.165 0.001 -0.01 0.598 0.072 0.598 —0.03 0.021 0.138 0.021
5b Qgroupsize*risk index —0.01 0.334 0.165 0.334 -0.01 0.310 0.072 0.310 —0.02 0.073 0.138 0.073
6a Risk index 0.35 0.000 0.27 0.000 0.34 0.000

Qstaff —0.07 0.000 0.170 0.000 —0.04 0.000 0.075 0.000 —0.07 0.000 0.142 0.000
6b Qstaff*risk index —0.02 0.087 0.170 0.087 —0.00 0.694 0.075 0.694 —0.01 0.206 0.142 0.206
7a Risk index 0.35 0.000 0.27 0.000 0.34 0.000

Qtotal —0.21 0.000 0.206 0.000 —0.11 0.000 0.085 0.000 —0.19 0.000 0.174 0.000
7b Qtotal*risk index —0.06 0.000 0.209 0.000 —0.02 0.096 0.085 0.096 —0.04 0.000 0.176 0.000

Note. All analyses are adjusted for gender differences. Bold = p < .050. R? in model 1a refers to explained variance of the risk index adjusted for gender differences. In
the subsequent models, significant changes in R? in a models are relative to model 1a, and b models relative to their respective a models.
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Fig. 1. Standardised predicted values of externalising (A), internalising (B) and total mental health (C) problems as a function of Early Childhood Risk and Total
ECEC quality (in SDs). Interaction effects were significant at p<.05 for model A and C.

Note: Slopes are adjusted for gender differences.

different from zero, but become increasingly steep with lower total
ECEC quality for externalising problems and total mental health prob-
lems. The negative interactions suggest a protective effect of higher
quality ECEC, and an exacerbated risk for children in lower quality
ECEC.

Individually, the relationship quality interacted significantly with
early childhood risk for all three outcomes. Similarly to total ECEC
quality, the negative interactions for relationship quality indicated that,
for children who attend ECEC with higher quality teacher-child re-
lationships, the effect of the early childhood risk was reduced.
Conversely, for children who attend ECEC with lower quality teacher-

child relationships, the effect of their early childhood risk increased.
Simple slopes for the mean and +/— 2 SDs of relationship quality
indicated that the associations between multiple childhood risks and
mental health problems (externalising, internalising and total problems)
were significantly different from zero for all levels of relationship quality
(Fig. S1). Still, with increased relationship quality, the multiple child-
hood risks were reduced.

Practice quality interacted with early childhood risk in association
with internalising problems. The positive interaction suggests that early
childhood risk is exacerbated with more free play, scaffolding and child
involvement, and reduced with fewer of these practices.
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Discussion

In this study, we investigated the role of multiple early childhood
risks and ECEC quality for children’s mental health in a context of
universal access to ECEC. The results show that early childhood risk
from the family and child factors, and gender explained between 7% and
16% of the variance in children’s mental health problems at five years of
age, rated by both mothers and ECEC teachers. Including the ECEC
quality dimensions in the model doubled the explained variance for each
outcome. The total ECEC quality score added to and moderated the as-
sociation between early childhood risk and mental health problems at
five years of age, whereby higher quality reduced, and lower quality
exacerbated, the detrimental effect of risks on externalising problems
and total mental health problems. The quality of the relationship be-
tween the teacher and child in ECEC was the strongest individual
contributor to mental health problems, over and above that of early
childhood risk.

Moreover, the teacher-child relationship moderated the association
between early childhood risk and mental health outcomes, in a protec-
tive manner. Practice quality also moderated the early childhood risk in
association with internalising problems, but in the opposite direction.
The dimensions of staff quality, group size and curriculum did not show
this moderation individually. The following discussion will first attend
to the additive and interactive effects of total quality on children’s
mental health. Second, we will discuss the unique contribution of the
individual domains of ECEC quality, and finally the differences between
externalising, internalising and total mental health problems.

Total quality: the combined effect of several ECEC quality dimensions

Lower total quality score added to the risk of mental health problems
at five years of age from early childhood risk, and conversely higher
total quality score promoted better mental health after accounting for
early childhood risk. These results are in line with the systematic review
by Brunsek et al. (2017) which concluded that the total ECERS-R score
had stronger associations with children’s outcomes, than each individ-
ual quality subscale. Further, teh results imply that a total quality score
compiled of several aspects of quality can aid understanding of the full
ECEC experience. Nevertheless, research on individual aspects, such as
structure and process quality, is still necessary as these aspects could be
interdependent (Burchinal, 2018).

The total quality score also interacted significantly with early
childhood risk for externalising problems and total mental health
problems. Thus, even though each individual quality dimension (except
relationship quality and, to some extent, practice quality) did not have
unique interaction effects, the accumulation of many qualities did.
These interactions suggest that total quality can moderate the effect of
early childhood risk, or conversely, that total quality is especially
beneficial for vulnerable children. van Huizen and Plantenga (2018)
concluded that the structural ECEC quality mattered for developmental
outcomes mainly for children from lower socioeconomic backgrounds.
Our results extend theirs by including several relevant ECEC qualities,
which, in combination, create an ECEC experience for children that
either adds or subtracts risks for mental health problems, and even
reduce or increase the effects of early childhood risks. This implies that
in order for ECEC to reduce social inequality (Ministry of Health and
Care Services, 2006-2007), relying simply on universal access to ECEC
centres is insufficient, and high quality needs to be ensured, especially in
areas with more at-risk children. This involves recruitment of competent
teachers, who can provide close and non-conflictual relationships and
engage in practices and activities adapted to children’s needs. In a report
on European ECEC teachers, the authors argue that teachers who are
valued in society and are aware of their potential impact on children
seem more likely to provide high quality teaching (European Commis-
sion, 2021). This aligns with the macro-level in the socioecological
models of development in that the society and its values may interact
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with teaching quality, and further with the meso-level as it underlines
the need for communication between researchers and practitioners.

Relationship quality: additive and interaction effects

Relationship quality in ECEC was uniquely associated with children’s
mental health, over and above that of early childhood risk. When
considering relationship quality alone, adding this to the models almost
doubled the explained variance for each outcome, whereby relationship
quality explained relatively more variance of externalising problems and
total mental health problems, compared to early childhood risk.
Considering that children’s mental health in this study was a composite
score of both mothers’ and teachers’ ratings of the children, this relative
difference in strength of associations was less likely due to shared
variance from the same respondent. Rather, it emphasizes the benefit of
safe, warm, and non-conflictual relationships with caregivers across
environmental contexts. The timing of measurements could play a role
in the relative difference, considering that ECEC relationship quality was
measured closer in time to mental health outcomes at age five years,
while the early childhood risk compiled risk factors up to the age of three
years. However, if this was the sole explanation, the same should have
been true for internalising problems, which was not the case. Other
studies on mental health development through childhood and adoles-
cence find that the timing of risks does matter (Kjeldsen et al., 2021),
and it is not necessarily the latest risks that matter most (Appleyard
et al., 2005).

Relationship quality also interacted significantly with early child-
hood risk in association with all mental health outcomes. The additive
and the interaction effects together indicate that children who attend
ECEC centres with lower relationship quality are not only subject to an
extra risk factor for mental health problems, but the impact of their early
childhood risk is exacerbated. The results are in line with previous
research concluding that higher quality teacher-child relationships can
protect vulnerable children from deviant development in language, play
and cognitive skills (Baardstu, Wang, & Brandlistuen, 2021; McCartney
et al., 2007; Schmitt, Mihalec-Adkins, Pratt, & Lipscomb, 2018; Sun-
theimer & Wolf, 2020). Few focus on the other side of the coin, however,
which implies that lower quality teacher-child relationships can increase
the detrimental associations of early childhood risk on mental health
development. This view of dual risk supports the results from the
research on children in the American child care arrangements (Wata-
mura et al., 2011).

Additive effects of different ECEC quality dimensions

Investigating the different dimensions of ECEC quality indepen-
dently, our results show that mental health problems, and particularly
externalising problems, were associated with lower levels of all quality
dimensions and smaller group sizes. Relationship quality and staff
quality had consistently stronger effect sizes than curriculum quality,
practice quality and group size. These two quality dimensions were also
significantly associated with internalising problems. Overall, this
pattern is consistent with the notion that staff are the most highly valued
resource in the ECEC environment (European Commission, 2021; Sabol
& Pianta, 2012). A highly competent and stable staff group, whose
members support each other well, and provide close and non-conflictual
relationships with the children, is associated with fewer mental health
problems among children.

Staff quality did not remain significant when all quality dimensions
were entered at the same time, which could be due to staff quality being
relatively highly correlated with the other ECEC quality dimensions.
This may suggest that competent, stable, collaborative, and supportive
staff are necessary for the realisation of other qualities, and is thereby
associated with mental health in a more indirect manner. Indeed, results
from other studies suggest that staff quality such as education level and
competence are linked to children’s social development indirectly
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through relationship quality and better practices (e.g. Jensen, Jensen, &
Rasmussen, 2017; Manning, Wong, Fleming, & Garvis, 2019; NICHD
ECCRN, 2002a; Spilt, Koomen, Thijs, & Van der Leij, 2012).

Practice quality also had small associations with mental health after
accounting for early childhood risk. Curiously, the effect changed from
negative in isolation, to positive when controlling for the other quality
dimensions. Practice also interacted with early childhood risk for
internalising problems, suggesting that more free play, scaffolding and
child involvement seem to exacerbate risks of internalising problems.
Few studies link practices with mental health issues, instead favouring
learning outcomes (Fuligni, Howes, Huang, Hong, & Lara-Cinisomo,
2012; Goble et al., 2016; Ulferts, Wolf, & Anders, 2019). But those
that do, find that the association between practices and mental health
depends on other factors such as children’s early temperaments (Wil-
helmsen et al.,, 2021), and teacher-child interactions within these
practices (Goble & Pianta, 2017). There also seems to be interactions
between free play and scaffolding (Wilhelmsen et al., 2021). Such de-
pendencies may explain the effect change for practice quality when we
adjust for other quality dimensions. Hence, the results concerning the
associations between practice quality and mental health seem incon-
sistent and would need further investigations in order to understand
how these practices might be linked to mental health outcomes.

Larger group size had small but significant associations with fewer
externalising problems and total mental health problems, but not with
internalising problems. This supports studies finding that larger groups
are associated with improved child outcomes (Hong et al., 2019). In
contrast, other studies conclude that larger groups are associated with
more externalising problems (McCartney et al., 2010). Theoretically,
smaller groups are proposed to be beneficial for children, but empiri-
cally this is predominantly supported by indirect associations with child
outcomes through improved process quality (Skalicka, Belsky, et al.,
2015; Slot, 2018). However, larger groups could increase the opportu-
nities of learning social skills and making friends with peers. Research
on group size should include different aspects of peer dynamics to fully
understand what group size means for children. Additionally, the asso-
ciation between group size and child outcomes is perhaps not linear, but
could reflect a balance between enough children for positive peer in-
teractions, but not too many to reduce teachers’ management capabil-
ities and provision of quality.

Curriculum quality (planned activities and systematic work) had
some but not substantial associations with children’s mental health
above that of early childhood risk. This is consistent with research
indicating that the curriculum might be more domain-specifically
related to learning outcomes, rather than to social-emotional out-
comes (e.g. Duncan et al., 2015; Ulferts et al., 2019). Our curriculum
measure included mostly topics concerning academic skills.

In sum, nuances within each dimension of quality do relate to chil-
dren’s mental health, both externalising and internalising problems.
Although effects are small and sometimes inconsistent, as a whole, these
quality dimensions contribute to children’s experience in ECEC centres.
Knowledge of these nuances can aid ECEC centres in how they can
improve and ensure high quality, and facilitate development of pro-
grammes or interventions to support children in need.

Children’s mental health development and risks

Consistently, associations were stronger and explained more vari-
ance for externalising problems than for internalising problems. Several
reasons can potentially explain this discrepancy. First, internalising
problems may be more difficult to observe and measure by mothers or
teachers, compared to externalising problems which are, by definition,
more outwardly expressed. This is also evident from the lower agree-
ment between mother and teacher reports on internalising than on
externalising problems found in this study (Table S1), and supported by
previous results from other samples of children (Berg-Nielsen et al.,
2012). Second, externalising problems might be more disruptive,
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especially for teachers. This could, for example, imply poorer relation-
ship quality (e.g. Rudasill & Rimm-Kaufman, 2009; Skalicka, Stenseng,
& Wichstrgm, 2015), and thereby stronger associations between ECEC
quality and externalising problems compared to internalising problems.
Third, estimations of prevalence and onset of mental health problems
suggest that, in early childhood, externalising problems are more
prevalent than internalising problems, which more typically emerge in
early adolescence (Bakken, 2020; Kjeldsen et al., 2016; Vasileva et al.,
2021). Consequently, there might be less variability to explain in
internalising problems, and thus lower estimates.

At the same time, the use of a weighted multiple risk approach
allowed us to compare the strength of the different risk variables. It is
interesting how the risk indices for externalising and internalising
problems have strong correlations with each other (Table 2), and the
factors contributing to each risk index and each outcome resemble each
other in content from pregnancy to three years of age (Table 1). This
suggests that the same types of risks may be associated with several
types of mental health problems. For instance, children’s temperament,
no siblings, mothers’ depression, and adverse life events over time
contributed to risk for all outcomes, as did relationship quality and staff
quality in ECEC. Accordingly, the distinction between externalising and
internalising problems may be a difference in how the difficulties are
manifested in the behaviour of each child, perhaps at different ages. The
current results of risks associated with mental health problems could
support the hypothesis that there might be one underlying factor for
children’s overall mental health problems which may manifest itself in
different behaviours (Caspi & Moffitt, 2018; Martel et al., 2017). From
this perspective, reducing risk factors and increasing protective factors
through attending high quality ECEC may have universal implications
for mental health problems in general, rather than specific categories of
mental health problems. Small contributions may reach many children,
and thus improve overall mental health.

Notably, children’s plasticity is evident from the small effect sizes,
which underscores the fact that the presence of these early childhood
risks over time do not determine poor mental health for all children.
Further developments of the ecological system theories also emphasizes
children’s own experience and attributions to define childhood adver-
sities as risks (Spencer, Dupree, & Hartmann, 1997). Accordingly, our
results may be extended in future research to include children’s expe-
riences and measures of resilience.

Strengths and limitations

A major strength of this study is the utilisation of a large sample of
children attending ECEC centres in a universal access context. The
longitudinal prospective MoBa study allowed us to include a wide va-
riety of potential risk factors from pregnancy through early childhood
measured over three years. Creating weighted early childhood risk
scores based on these factors countered to some extent for the criticism
directed at the cumulative risk approach (Evans et al., 2013), where
severity and qualitative differences between risks are ignored. This
approach allowed us to compare the different strengths of associations
each variable had with the mental health outcomes, and account for the
timing of these risks.

On the other hand, the MoBa sample, as with most longitudinal
samples, suffered from attrition and non-response. We excluded children
who had missing responses to more than half of the risk factors (1.7%).
For the remaining children, we used imputation by EM for creating the
multiple risk indices. In the OLS regression analyses, we used pairwise
deletion of missing data. These less robust methods of handling missing
data may contribute to some bias in the result. However, comparisons of
risk indices made with the pairwise deletion and EM indicated high
correlations (r = 0.98 to 0.99) and results and effect sizes did not
change.

Furthermore, the current sample was limited by selection into MoBa
and the Q-Cc. Simulation studies conclude that estimates of associations
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between variables are robust to attrition and self-selection in longitu-
dinal cohort studies, while estimates of prevalence are prone to bias
(Gustavson, Rgysamb, & Borren, 2019; Gustavson, von Soest, Karevold,
& Rgysamb, 2012; Nilsen et al., 2009). Other studies report that asso-
ciations may also be biased (Biele et al., 2019). MoBa is overrepresented
by children from high-functioning families (Nilsen et al., 2009), which
could make probable an overrepresentation of higher quality ECEC
centres. We accounted for a wide range of potential selection factors, but
estimates are more likely underestimated compared to the wider pop-
ulation, as they stem from a relatively healthy and high quality ECEC
sample. We therefore encourage further studies among potentially more
disadvantaged children in Norway, especially considering that minority
families are underrepresented in ECEC enrolment (Statistics Norway,
2020). Furthermore, these results are relevant for international contexts
as universal access to ECEC is an attractive model. Nevertheless, char-
acteristics of Norway and the other Scandinavian countries, such as
relatively low social inequality and high-quality welfare services, could
influence the generalisability of results internationally, in particular
regarding the relative strength of associations between early childhood
risk, ECEC quality and mental health.

Next, we argue that using multiple sources of information on chil-
dren’s mental health problems is a strength of the study. Using either
mother-reported or teacher-reported mental health problems could
potentially favour either mother-reported risks or teacher-reported
ECEC quality, due to shared reporter error. Nevertheless, disagree-
ments between mothers and teachers occur (Berg-Nielsen et al., 2012),
and could perhaps account for the lower internal reliability and weaker
associations for internalising problems compared to externalising
problems. Disagreements between reporters could reflect both the re-
porters’ own view or the children’s context specific behaviour in ECEC
and at home. Further research can examine the nature of such inter-rater
agreement. In the current study, combining these questionnaire data
with observational data of ECEC quality and child mental health would
be a strength.

Finally, we were able to include a wide range of ECEC quality di-
mensions, providing the opportunity to investigate a larger picture of
ECECs associations with development. The measures were developed in
collaboration with practitioners and policy makers, and in accordance
with the Norwegian Framework Plan for Kindergartens, thereby
increasing the generalisability and relevance of the results to practice.
However, we do acknowledge that the range of quality dimensions
included is not exhaustive. For example, we did not address peer-
interactions, such as friendships, social learning, or bullying. Inte-
grating the current results with research on the dynamics and quality of
peer relationships could provide valuable knowledge and nuances of
children’s ECEC experiences and further development.

Conclusion

In sum, our results suggest that multiple adverse factors from early
childhood can increase the risk of mental health problems, while higher
quality ECEC centres can act in a protective manner for mental health
problems, particularly externalising problems. We show how in a
context with near universal access to centre care, the risk of mental
health problems can be reduced by attending high quality ECEC. In
support of previous studies, relationship quality seems particularly
important, however group size, staff qualifications, curriculum and
practices can, in combination, also contribute. Moreover, the exacer-
bated risk for mental health problems from attending lower quality
ECEC before school age is worrying considering how some children from
lower socioeconomic families might be less likely to attend high quality
ECECs.

Still, the effect sizes suggest that children experiencing childhood
adversity in the form of personal, family or ECEC factors, are not
destined to have more problems. This is valuable knowledge for both
policy makers and practitioners to accommodate all children, including
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children from high-risk backgrounds. It indicates that policies should
not rest on universal access to ECEC attendance alone, but strive to
ensure high quality ECEC centres. Knowing that each factor may
contribute to the overall ECEC experience, either indirectly or as part of
the larger picture, ensuring high quality can involve recruitment of
competent teachers and strengthen their professional development
within the topics of children’s development and psychological well-
being. In turn, this can facilitate improved teacher-child relationships.
Ensuring high quality may also involve an evaluation of group sizes and
adjustment of practices such as free play and scaffolding to better
accommodate children’s individual needs. By achieving this ECEC cen-
tres can avoid increasing the risk of mental health problems, and instead
act as a universal preventive measure against the development of mental
health problems for children.

Authors note and Acknowledgements

The Norwegian Mother, Father and Child Cohort Study (MoBa) is
supported by the Norwegian Ministry of Health and Care Services and
the Ministry of Education and Research. We are grateful to all the
participating families in Norway who take part in this on-going cohort
study. MoBa has strict regulations concerning the individual-level data
which prevent us from sharing datafiles. The consent given by the par-
ticipants does not open for storage of data on an individual level in re-
positories or journals. Researchers who want access to data sets for
replication should apply through helsedata.no. Access to data sets re-
quires approval from The Regional Committee for Medical and Health
Research Ethics in Norway and an agreement with MoBa. The study
analysis code can be provided upon request. This study was not pre-
registered. The authors declare no conflict of interest.

Funding

This work was supported by the Norwegian Research Council (grants
no. 273707 and 288083).

Data availability

see authors’ note

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
0rg/10.1016/j.appdev.2023.101546.

References

Achenbach, T. M., & Ruffle, T. M. (2000). The Child Behavior Checklist and related forms
for assessing behavioral/emotional problems and competencies. Pediatrics in Review,
21(8), 265-271. https://doi.org/10.1542/pir.21-8-265

Aiken, L. S., & West, S. G. (1991). Multiple regression: Testing and interpreting interactions.
Sage.

Alexandersen, N., Zachrisson, H. D., Wilhelmsen, T., Wang, M. V., & Brandlistuen, R. E.
(2021). Predicting selection into ECEC of higher quality in a universal context: The
role of parental education and income. Early Childhood Research Quarterly, 55,
336-348. https://doi.org/10.1016/j.ecresq.2021.01.001

Amiri, M., Lamballais, S., Geenjaar, E., Blanken, L. M., El Marroun, H., Tiemeier, H., &
White, T. (2020). Environment-wide association study (EnWAS) of prenatal and
perinatal factors associated with autistic traits: A population-based study. Autism
Research, 13(9), 1582-1600. https://doi.org/10.1002/aur.2 372

Appleyard, K., Egeland, B., Dulmen, M. H. M., & Alan Sroufe, L. (2005). When more is
not better: The role of cumulative risk in child behavior outcomes. Journal of Child
Psychology and Psychiatry, 46(3), 235-245. https://doi.org/10.1111/j.1469-
7610.2004.00351.x

Baardstu, S., Wang, M., & Brandlistuen, R. (2021). The role of ECEC teachers for the long-
term social and academic adjustment of children with early externalizing difficulties:
A prospective cohort study. European Early Childhood Education Research Journal, 1-
18. https://doi.org/10.1080/1350293X.2021.1981961

Bakken, A. (2020). Ungdata 2020: Nasjonale resultater. NOVA rapport 16/20 (No.
8278947554). https://oda.oslomet.no/oda-xmlui/handle/20.500.12199/6415?
locale-attribute=en.


https://doi.org/10.1016/j.appdev.2023.101546
https://doi.org/10.1016/j.appdev.2023.101546
https://doi.org/10.1542/pir.21-8-265
http://refhub.elsevier.com/S0193-3973(23)00035-7/rf0010
http://refhub.elsevier.com/S0193-3973(23)00035-7/rf0010
https://doi.org/10.1016/j.ecresq.2021.01.001
https://doi.org/10.1002/aur.2 372
https://doi.org/10.1111/j.1469-7610.2004.00351.x
https://doi.org/10.1111/j.1469-7610.2004.00351.x
https://doi.org/10.1080/1350293X.2021.1981961
https://oda.oslomet.no/oda-xmlui/handle/20.500.12199/6415?locale-attribute=en
https://oda.oslomet.no/oda-xmlui/handle/20.500.12199/6415?locale-attribute=en

T. Wilhelmsen et al.

Berg-Nielsen, T. S., Solheim, E., Belsky, J., & Wichstrom, L. (2012). Preschoolers’
psychosocial problems: In the eyes of the beholder? Adding teacher characteristics as
determinants of discrepant parent-teacher reports. Child Psychiatry and Human
Development, 43(3), 393-413. https://doi.org/10.1007/s10578-011-0271-0

Biele, G., Gustavson, K., Czajkowski, N. O., Nilsen, R. M., Reichborn-Kjennerud, T.,
Magnus, P. M., ... Aase, H. (2019). Bias from self selection and loss to follow-up in
prospective cohort studies. European Journal of Epidemiology, 34(10), 1-12. https://
doi.org/10.1007/510654-019-00550-1

Bornstein, M. H., Hahn, C. S., Gist, N. F., & Haynes, O. M. (2006). Long-term cumulative
effects of childcare on children’s mental development and socioemotional
adjustment in a non-risk sample: The moderating effects of gender. Early Child
Development and Care, 176(2), 129-156. https://doi.org/10.1080/
0300443042000266286

Brandlistuen, R. E., Flatp, M., Stoltenberg, C., Helland, S. S., & Wang, M. V. (2020).
Gender gaps in preschool age: A study of behavior, neurodevelopment and pre-
academic skills. Scandinavian Journal of Public Health, 1403494820944740. https://
doi.org/10.1177/1403494820944740

Bronfenbrenner, U. (1979). Contexts of child rearing: Problems and prospects. American
Psychologist, 34(10), 844. https://doi.org/10.1037/0003-066X.34.10.844

Brunsek, A., Perlman, M., Falenchuk, O., McMullen, E., Fletcher, B., & Shah, P. S. (2017).
The relationship between the Early Childhood Environment Rating Scale and its
revised form and child outcomes: A systematic review and meta-analysis. PLoS One,
12(6), Article e0178512. https://doi.org/10.1371/journal.pone.0178512

Burchinal, M. (2018). Measuring early care and education quality. Child Development
Perspectives, 12(1), 3-9. https://doi.org/10.1111/cdep.12260

Cadima, J., Doumen, S., Verschueren, K., & Leal, T. (2015). Examining teacher—child
relationship quality across two countries. Educational Psychology, 35(8), 946-962.
https://doi.org/10.1080/01443410.2013.864754

Caspi, A., & Moffitt, T. E. (2018). All for one and one for all: Mental disorders in one
dimension. American Journal of Psychiatry, 175(9), 831-844. https://doi.org/
10.1176/appi.ajp.2018.17121383

Charrois, J., Coté, S. M., Japel, C., Séguin, J. R., Paquin, S., Tremblay, R. E., &

Herba, C. M. (2017). Child-care quality moderates the association between maternal
depression and children’s behavioural outcome. Journal of Child Psychology and
Psychiatry, 58(11), 1210-1218. https://doi.org/10.1111/jcpp.12764

Charrois, J., Coté, S. M., Paquin, S., Séguin, J. R., Japel, C., Vitaro, F., ... Herba, C. M.
(2020). Maternal depression in early childhood and child emotional and behavioral
outcomes at school age: Examining the roles of preschool childcare quality and
current maternal depression symptomatology. European Child & Adolescent
Psychiatry, 29(5), 637-648. https://doi.org/10.1007/s00787-019-01385-7

Conners, C. K., Sitarenios, G., Parker, J. D., & Epstein, J. N. (1998). The revised Conners’
Parent Rating Scale (CPRS-R): Factor structure, reliability, and criterion validity.
Journal of Abnormal Child Psychology, 26(4), 257-268. https://doi.org/10.1023/A:
1022602400621

Dawson, J. F. (2014). Moderation in management research: What, why, when, and how.
Journal of Business and Psychology, 29(1), 1-19. https://doi.org/10.1007/510869-
013-9308-7

Dearing, E., & Zachrisson, H. D. (2017). Concern over internal, external, and incidence
validity in studies of child-care quantity and externalizing behavior problems. Child
Development Perspectives, 11(2), 133-138. https://doi.org/10.1111/cdep.12224

Duncan, G. J., Jenkins, J. M., Auger, A., Burchinal, M., Domina, T., & Bitler, M. (2015).
Boosting school readiness with preschool curricula. Irvine Networks on Interventions in
Development.

European Commission. (2021). Early childhood education and care: How to recruit,
train, and motivate well-qualified staff. https://op.europa.eu/en/publication-detai
1/-/publication/47ba3c3a-6789-11eb-aeb5-01aa75ed71al.

Evans, G. W., Li, D., & Whipple, S. S. (2013). Cumulative risk and child development.
Psychological Bulletin, 139(6), 1342-1396. https://doi.org/10.1037/a0031808

Field, A. (2013). Discovering statistics using IBM SPSS statistics (4th ed.). Sage.

Fuligni, A. S., Howes, C., Huang, Y., Hong, S. S., & Lara-Cinisomo, S. (2012). Activity
settings and daily routines in preschool classrooms: Diverse experiences in early
learning settings for low-income children. Early Childhood Research Quarterly, 27(2),
198-209. https://doi.org/10.1016/j.ecresq.2011.10.001

Goble, P., Hanish, L. D., Martin, C. L., Eggum-Wilkens, N. D., Foster, S. A., & Fabes, R. A.
(2016). Preschool contexts and teacher interactions: Relations with school readiness.
Early Education and Development, 27(5), 623-641. https://doi.org/10.1080/
10409289.2016.1111674

Goble, P., & Pianta, R. (2017). Teacher—child interactions in free choice and teacher-
directed activity settings: Prediction to school readiness. Early Education and
Development, 28(8), 1035-1051. https://doi.org/10.1080/10409289.2017.1322449

Goelman, H., Zdaniuk, B., Boyce, W. T., Armstrong, J. M., & Essex, M. J. (2014).
Maternal mental health, child care quality, and children’s behavior. Journal of
Applied Developmental Psychology, 35(4), 347-356. https://doi.org/10.1016/j.
appdev.2014.05.003

Gulbrandsen, L. (2018). Barnehagelarere—Fra mangel til overskudd [Kindergarten
teachers — From scarcity to abundance]. Spkelys pd Arbeidslivet, 35(01—02), 43-55,
10.18261.

Gulbrandsen, L., & Eliassen, E. (2013). Kvalitet i barnehager [Quality in kindergartens].
http://www.hioa.no/Om-OsloMet/Senter-for-velferds-og-arbeidslivsforskning/NO
VA/Publikasjonar/Rapporter/2013/Kvalitet-i-barnehager.

Gustavson, K., Rgysamb, E., & Borren, 1. (2019). Preventing bias from selective non-
response in population-based survey studies: Findings from a Monte Carlo simulation
study. BMC Medical Research Methodology, 19(1). https://doi.org/10.1186/512874-
019-0757-1. Article 120.

Gustavson, K., von Soest, T., Karevold, E., & Rgysamb, E. (2012). Attrition and
generalizability in longitudinal studies: Findings from a 15-year population-based

11

Journal of Applied Developmental Psychology 86 (2023) 101546

study and a Monte Carlo simulation study. BMC Public Health, 12(1). https://doi.org/
10.1186/1471-2458-12-918. Article 918.

Harms, T., Clifford, R., & Cryer, D. (1998). Early childhood environment rating scale
(Revised ed.). New York: Teachers College Press.

Hartz, K., Williford, A. P., & Koomen, H. M. (2017). Teachers’ perceptions of
teacher—child relationships: Links with children’s observed interactions. Early
Education and Development, 28(4), 441-456. https://doi.org/10.1080/
10409289.2016.1246288

Hong, S. L. S., Sabol, T. J., Burchinal, M. R., Tarullo, L., Zaslow, M., & Peisner-
Feinberg, E. S. (2019). ECE quality indicators and child outcomes: Analyses of six
large child care studies. Early Childhood Research Quarterly, 49, 202-217. https://doi.
org/10.1016/j.ecresq.2019.06.009

van Huizen, T., & Plantenga, J. (2018). Do children benefit from universal early
childhood education and care? A meta-analysis of evidence from natural
experiments. Economics of Education Review, 66, 206-222. https://doi.org/10.1016/
j.econedurev.2018.08.001

Irgens, L. (2000). The medical birth registry of Norway. Epidemiological research and
surveillance throughout 30 years. Acta Obstetricia et Gynecologica Scandinavica, 79,
435-439. https://doi.org/10.1034/j.1600-0412.2000.079006435.x

Jensen, B., Jensen, P., & Rasmussen, A. W. (2017). Does professional development of
preschool teachers improve children’s socio-emotional outcomes? Labour Economics,
45, 26-39. https://doi.org/10.1016/j.labeco.2016.11.004

Kjeldsen, A., Janson, H., Stoolmiller, M., Torgersen, L., & Mathiesen, K. S. (2014).
Externalising behaviour from infancy to mid-adolescence: Latent profiles and early
predictors. Journal of Applied Developmental Psychology, 35(1), 25-34. https://doi.
0rg/10.1016/j.appdev.2013.11.003

Kjeldsen, A., Nes, R. B., Sanson, A., Ystrom, E., & Karevold, E. B. (2021). Understanding
trajectories of externalizing problems: Stability and emergence of risk factors from
infancy to middle adolescence. Development and Psychopathology, 33(1), 264-283.
https://doi.org/10.1017/50954579419001755

Kjeldsen, A., Nilsen, W., Gustavson, K., Skipstein, A., Melkevik, O., & Karevold, E. B.
(2016). Predicting well-being and internalizing symptoms in late adolescence from
trajectories of externalizing behavior starting in infancy. Journal of Research on
Adolescence, 26(4), 991-1008. https://doi.org/10.1111/jora.12252

Lekhal, R., Vartun, M., Gustavson, K., Helland, S. S., Wang, M. V., & Schjglberg, S.
(2013). Den norske mor og barn-undersgkelsen. Variasjon i barnehagekvalitet.
Beskrivelser fra fgrste datainnsamling fra barnehagene [the Norwegian Mother and
Child Cohort-Study. Variations in Kindergarten Quality]. https://www.fhi.no/en/p
ubl/2013/variasjon-i-barnehagekvalitet/.

Magnus, P., Birke, C., Vejrup, K., Haugan, A., Alsaker, E., Daltveit, A. K., ...
Stoltenberg, C. (2016). Cohort profile update: The Norwegian mother and child
cohort study (MoBa). International Journal of Epidemiology, 45(2), 382-388. https://
doi.org/10.1093/ije/dyw029

Manning, M., Wong, G. T., Fleming, C. M., & Garvis, S. (2019). Is teacher qualification
associated with the quality of the early childhood education and care environment?
A meta-analytic review. Review of Educational Research, 89(3), 370-415. https://doi.
0rg/10.3102/0034654319837540

Martel, M. M., Pan, P. M., Hoffmann, M. S., Gadelha, A., do Rosario, M. C., Mari, J. J., ...
Bressan, R. A. (2017). A general psychopathology factor (P factor) in children:
Structural model analysis and external validation through familial risk and child
global executive function. Journal of Abnormal Psychology, 126(1), 137. https://doi.
org/10.1037/abn0000205

McCartney, K., Burchinal, M., Clarke-Stewart, A., Bub, K. L., Owen, M. T., & Belsky, J.
(2010). Testing a series of causal propositions relating time in child care to children’s
externalizing behavior. Developmental Psychology, 46(1), 1. https://doi.org/10.1037/
20017886

McCartney, K., Dearing, E., Taylor, B. A., & Bub, K. L. (2007). Quality child care supports
the achievement of low-income children: Direct and indirect pathways through
caregiving and the home environment. Journal of Applied Developmental Psychology,
28(5-6), 411-426. https://doi.org/10.1016/j.appdev.2007.06.010

McGrath, K. F., & Van Bergen, P. (2019). Attributions and emotional competence: Why
some teachers experience close relationships with disruptive students (and others
don’t). Teachers and Teaching, 25(3), 334-357. https://doi.org/10.1080/
13540602.2019.1569511

McLaughlin, K. A., & Sheridan, M. A. (2016). Beyond cumulative risk: A dimensional
approach to childhood adversity. Current Directions in Psychological Science, 25(4),
239-245. https://doi.org/10.1177/0963721416655883

Melhuish, E., Ereky-Stevens, K., Petrogiannis, K., Ariescu, A., Penderi, E., Rentzou, K.,
Tawell, A., Slot, P., Broekhuisen, M., & Leseman, P. (2015). A review of research on the
effects of early childhood education and care (ECEC) on child development Care project;
Curriculum Qality Analysis and Impact Review of European Early Childhood Education
and Care (ECEC) (3rd ed.). University of Oxford.

Ministry of Education and Research. (2006-2007). Report No.16 to the Storting
(2006-2007) Early intervention for lifelong learning. https://www.regjeringen.
no/en/dokumenter/report-no.-16-to-the-storting-2006-2007/id441395/?ch=7.

Ministry of Education and Research. (2019). Report No. 6 to the Storting (2019-2020)
Early intervention and inclusive education in kindergartens, schools and out-of-
school-hours care. https://www.regjeringen.no/en/dokumenter/meld.-st.-6-
20192020/1d2677025/.

Ministry of Health and Care Services. (2006-2007). Report No.20 to the Storting
(2006-2007) National strategy to reduce social inequality in health. https://www.re
gjeringen.no/en/dokumenter/report-no.-20-to-the-storting-2006-2007 /id449531/?
ch=3.

NICHD ECCRN. (2002a). Child-care structure— process— outcome: Direct and indirect
effects of child-care quality on young children’s development. Psychological Science,
13(3), 199-206. https://doi.org/10.1111/1467-9280.00438


https://doi.org/10.1007/s10578-011-0271-0
https://doi.org/10.1007/s10654-019-00550-1
https://doi.org/10.1007/s10654-019-00550-1
https://doi.org/10.1080/0300443042000266286
https://doi.org/10.1080/0300443042000266286
https://doi.org/10.1177/1403494820944740
https://doi.org/10.1177/1403494820944740
https://doi.org/10.1037/0003-066X.34.10.844
https://doi.org/10.1371/journal.pone.0178512
https://doi.org/10.1111/cdep.12260
https://doi.org/10.1080/01443410.2013.864754
https://doi.org/10.1176/appi.ajp.2018.17121383
https://doi.org/10.1176/appi.ajp.2018.17121383
https://doi.org/10.1111/jcpp.12764
https://doi.org/10.1007/s00787-019-01385-7
https://doi.org/10.1023/A:1022602400621
https://doi.org/10.1023/A:1022602400621
https://doi.org/10.1007/s10869-013-9308-7
https://doi.org/10.1007/s10869-013-9308-7
https://doi.org/10.1111/cdep.12224
http://refhub.elsevier.com/S0193-3973(23)00035-7/rf0110
http://refhub.elsevier.com/S0193-3973(23)00035-7/rf0110
http://refhub.elsevier.com/S0193-3973(23)00035-7/rf0110
https://op.europa.eu/en/publication-detail/-/publication/47ba3c3a-6789-11eb-aeb5-01aa75ed71a1
https://op.europa.eu/en/publication-detail/-/publication/47ba3c3a-6789-11eb-aeb5-01aa75ed71a1
https://doi.org/10.1037/a0031808
http://refhub.elsevier.com/S0193-3973(23)00035-7/rf0125
https://doi.org/10.1016/j.ecresq.2011.10.001
https://doi.org/10.1080/10409289.2016.1111674
https://doi.org/10.1080/10409289.2016.1111674
https://doi.org/10.1080/10409289.2017.1322449
https://doi.org/10.1016/j.appdev.2014.05.003
https://doi.org/10.1016/j.appdev.2014.05.003
http://refhub.elsevier.com/S0193-3973(23)00035-7/rf0150
http://refhub.elsevier.com/S0193-3973(23)00035-7/rf0150
http://refhub.elsevier.com/S0193-3973(23)00035-7/rf0150
http://www.hioa.no/Om-OsloMet/Senter-for-velferds-og-arbeidslivsforskning/NOVA/Publikasjonar/Rapporter/2013/Kvalitet-i-barnehager
http://www.hioa.no/Om-OsloMet/Senter-for-velferds-og-arbeidslivsforskning/NOVA/Publikasjonar/Rapporter/2013/Kvalitet-i-barnehager
https://doi.org/10.1186/s12874-019-0757-1
https://doi.org/10.1186/s12874-019-0757-1
https://doi.org/10.1186/1471-2458-12-918
https://doi.org/10.1186/1471-2458-12-918
http://refhub.elsevier.com/S0193-3973(23)00035-7/rf0170
http://refhub.elsevier.com/S0193-3973(23)00035-7/rf0170
https://doi.org/10.1080/10409289.2016.1246288
https://doi.org/10.1080/10409289.2016.1246288
https://doi.org/10.1016/j.ecresq.2019.06.009
https://doi.org/10.1016/j.ecresq.2019.06.009
https://doi.org/10.1016/j.econedurev.2018.08.001
https://doi.org/10.1016/j.econedurev.2018.08.001
https://doi.org/10.1034/j.1600-0412.2000.079006435.x
https://doi.org/10.1016/j.labeco.2016.11.004
https://doi.org/10.1016/j.appdev.2013.11.003
https://doi.org/10.1016/j.appdev.2013.11.003
https://doi.org/10.1017/S0954579419001755
https://doi.org/10.1111/jora.12252
https://www.fhi.no/en/publ/2013/variasjon-i-barnehagekvalitet/
https://www.fhi.no/en/publ/2013/variasjon-i-barnehagekvalitet/
https://doi.org/10.1093/ije/dyw029
https://doi.org/10.1093/ije/dyw029
https://doi.org/10.3102/0034654319837540
https://doi.org/10.3102/0034654319837540
https://doi.org/10.1037/abn0000205
https://doi.org/10.1037/abn0000205
https://doi.org/10.1037/a0017886
https://doi.org/10.1037/a0017886
https://doi.org/10.1016/j.appdev.2007.06.010
https://doi.org/10.1080/13540602.2019.1569511
https://doi.org/10.1080/13540602.2019.1569511
https://doi.org/10.1177/0963721416655883
http://refhub.elsevier.com/S0193-3973(23)00035-7/rf0255
http://refhub.elsevier.com/S0193-3973(23)00035-7/rf0255
http://refhub.elsevier.com/S0193-3973(23)00035-7/rf0255
http://refhub.elsevier.com/S0193-3973(23)00035-7/rf0255
http://refhub.elsevier.com/S0193-3973(23)00035-7/rf0255
https://www.regjeringen.no/en/dokumenter/report-no.-16-to-the-storting-2006-2007/id441395/?ch=7
https://www.regjeringen.no/en/dokumenter/report-no.-16-to-the-storting-2006-2007/id441395/?ch=7
https://www.regjeringen.no/en/dokumenter/meld.-st.-6-20192020/id2677025/
https://www.regjeringen.no/en/dokumenter/meld.-st.-6-20192020/id2677025/
https://www.regjeringen.no/en/dokumenter/report-no.-20-to-the-storting-2006-2007/id449531/?ch=3
https://www.regjeringen.no/en/dokumenter/report-no.-20-to-the-storting-2006-2007/id449531/?ch=3
https://www.regjeringen.no/en/dokumenter/report-no.-20-to-the-storting-2006-2007/id449531/?ch=3
https://doi.org/10.1111/1467-9280.00438

T. Wilhelmsen et al.

NICHD ECCRN. (2002b). The interaction of child care and family risk in relation to child
development at 24 and 36 months. Applied Developmental Science, 6(3), 144-156.
https://doi.org/10.1207/51532480XADS0603_4

NICHD ECCRN. (2003). Does amount of time spent in child care predict socioemotional
adjustment during the transition to kindergarten? Child Development, 74(4),
976-1005. https://doi.org/10.1111/1467-8624.00582

Nilsen, R. M., Vollset, S. E., Gjessing, H. K., Skjaerven, R., Melve, K. K., Schreuder, P., ...
Magnus, P. (2009). Self-selection and bias in a large prospective pregnancy cohort in
Norway. Paediatric and Perinatal Epidemiology, 23(6), 597-608. https://doi.org/
10.1111/j.1365-3016.2009.01062.x

Norwegian Institute of Public Health. (2019). Norwegian Mother, Father and Child
Cohort Study (MoBa). Retrieved 09.10.2019 from https://www.fhi.no/en/stud
ies/moba/.

Ngvik, T. (1999). Validity of the child behaviour checklist in a Norwegian sample.
European Child & Adolescent Psychiatry, 8(4), 247-254. https://doi.org/10.1007/
5007870050098

Paquin, C., Castellanos-Ryan, N., Vitaro, F., Coté, S. M., Tremblay, R. E., Séguin, J. R., ...
Herba, C. M. (2020). Maternal depression symptoms, child behavior problems, and
their transactional relations: Probing the role of formal childcare. Development and
Psychopathology, 32(3), 831-844. https://doi.org/10.1017/50954579419000956

Phillips, D. A., Fox, N. A., & Gunnar, M. R. (2011). Same place, different experiences:
Bringing individual differences to research in child care. Child Development
Perspectives, 5(1), 44-49. https://doi.org/10.1111/j.1750-8606.2010.00155.x

Pianta, R. (2001). Student-teacher relationship scale-short form. Lutz, FL: Psycho-logical
Assessment Resources.

Rege, M., Solli, L. F., Stgrksen, 1., & Votruba, M. (2018). Variation in center quality in a
universal publicly subsidized and regulated childcare system. Labour Economics, 55,
230-240. https://doi.org/10.1016/j.labeco.2018.10.003

Rudasill, K. M., & Rimm-Kaufman, S. E. (2009). Teacher—child relationship quality: The
roles of child temperament and teacher—child interactions. Early Childhood Research
Quarterly, 24(2), 107-120. https://doi.org/10.1016/j.ecresq.2008.12.003

Sabol, T. J., & Pianta, R. (2012). Recent trends in research on teacher—child relationships.
Attachment & Human Development, 14(3), 213-231. https://doi.org/10.1080/
14616734.2012.672262

Sabol, T. J., Soliday Hong, S., Pianta, R., & Burchinal, M. R. (2013). Can rating pre-K
programs predict children’s learning? Science, 341(6148), 845-846. https://doi.org/
10.1126/science.1233517

Sameroff, A. (2000). Developmental systems and psychopathology. Development and
Psychopathology, 12(3), 297-312. https://doi.org/10.1017/50954579400003035

Schmitt, S. A., Mihalec-Adkins, B. P., Pratt, M. E., & Lipscomb, S. T. (2018). Teacher-
child closeness as a protective factor for at-risk children experiencing residential
mobility. Journal of Applied Developmental Psychology, 58, 28-37. https://doi.org/
10.1016/j.appdev.2018.08.005

Skalicka, V., Belsky, J., Stenseng, F., & Wichstrgm, L. (2015). Reciprocal relations
between student-teacher relationship and children’s behavioral problems:
Moderation by child-care group size. Child Development, 86(5), 1557-1570. https://
doi.org/10.1111/cdev.12400

Skalicka, V., Stenseng, F., & Wichstrgm, L. (2015). Reciprocal relations between
student-teacher conflict, children’s social skills and externalizing behavior: A three-
wave longitudinal study from preschool to third grade. International Journal of
Behavioral Development, 39(5), 413-425. https://doi.org/10.1177/
0165025415584187

12

Journal of Applied Developmental Psychology 86 (2023) 101546

Slot, P. (2018). Structural characteristics and process quality in early childhood education and
care: A literature review. No. 176. OECD Publishing. https://read.oecd-ilibrary.
org/education/structural-characteristics-and-process-quality-in-early-childh
ood-education-and-care_edaf3793-en#pagel.

Solheim, E., Berg-Nielsen, T. S., & Wichstrgm, L. (2012). The three dimensions of the
Student-Teacher Relationship Scale: CFA validation in a preschool sample. Journal of
Psychoeducational Assessment, 30(3), 250-263. https://doi.org/10.1177/
0734282911423356

Spencer, M. B., Dupree, D., & Hartmann, T. (1997). A phenomenological variant of
ecological systems theory (PVEST): A self-organization perspective in context.
Development and Psychopathology, 9(4), 817-833.

Spilt, J. L., Koomen, H. M., Thijs, J. T., & Van der Leij, A. (2012). Supporting teachers’
relationships with disruptive children: The potential of relationship-focused
reflection. Attachment & Human Development, 14(3), 305-318. https://doi.org/
10.1080/14616734.2012.672286

Statistics Norway. (2020). Children from linguistic and cultural minorities in
kindergarten 2017-2020 (Table 12272). Retrieved 19. November 2021 from
https://www.ssb.no/en/statbank/table/12272/tableViewLayout1/.

Statistics Norway. (2021). Kindergartens. Retrieved 18. August 2021 from https://www.
ssb.no/en/utdanning/barnehager/statistikk/barnehager.

Suntheimer, N. M., & Wolf, S. (2020). Cumulative risk, teacher-child closeness, executive
function and early academic skills in kindergarten children. Journal of School
Psychology, 78, 23-37. https://doi.org/10.1016/j.jsp.2019.11.005

The Kindergarten Act. (2006). Act relating to kindergartens (LOV-2005-06-17-64).
https://lovdata.no/NLE/lov/2005-06-17-64.

The Norwegian Directorate for Education and Training. (2017). The framework plan for
kindergartens. https://www.udir.no/globalassets/filer/barnehage/rammeplan/ra
mmeplan-for-barnehagen-bokmal2017.pdf.

Ulferts, H., Wolf, K. M., & Anders, Y. (2019). Impact of process quality in early childhood
education and care on academic outcomes: Longitudinal meta-analysis. Child
Development, 90(5), 1474-1489. https://doi.org/10.1111/cdev.13296

UNICEF Office of Research. (2018). An unfair start: Inequality in children’s education in
rich countries. https://eric.ed.gov/?id=ED594437.

Vasileva, M., Graf, R. K., Reinelt, T., Petermann, U., & Petermann, F. (2021). Research
review: A meta-analysis of the international prevalence and comorbidity of mental
disorders in children between 1 and 7 years. Journal of Child Psychology and
Psychiatry, 62(4), 372-381. https://doi.org/10.1111/jcpp.13261

Watamura, S. E., Phillips, D. A., Morrissey, T. W., McCartney, K., & Bub, K. (2011).
Double Jeopardy: Poorer social-emotional outcomes for children in the NICHD
SECCYD experiencing home and child-care environments that confer risk. Child
Development, 82(1), 48-65. https://doi.org/10.1111/j.1467-8624.2010.01540.x

Wilhelmsen, T., Lekhal, R., Alexandersen, N., Brandlistuen, R. E., & Wang, M. V. (2021).
Children’s temperament moderates the long-term effects of pedagogical practices in
ECEC on children’s externalising problems. European Early Childhood Education
Research Journal, 29(2), 206-223. https://doi.org/10.1080/
1350293X.2021.1895273

Wolf, S., & Suntheimer, N. M. (2019). A dimensional risk approach to assessing early
adversity in a national sample. Journal of Applied Developmental Psychology, 62,
270-281. https://doi.org/10.1016/j.appdev.2019.03.004

Zachrisson, H. D., & Dearing, E. (2015). Family income dynamics, early childhood
education and care, and early child behavior problems in Norway. Child Development,
86(2), 425-440. https://doi.org/10.1111/cdev.12306


https://doi.org/10.1207/S1532480XADS0603_4
https://doi.org/10.1111/1467-8624.00582
https://doi.org/10.1111/j.1365-3016.2009.01062.x
https://doi.org/10.1111/j.1365-3016.2009.01062.x
https://www.fhi.no/en/studies/moba/
https://www.fhi.no/en/studies/moba/
https://doi.org/10.1007/s007870050098
https://doi.org/10.1007/s007870050098
https://doi.org/10.1017/S0954579419000956
https://doi.org/10.1111/j.1750-8606.2010.00155.x
http://refhub.elsevier.com/S0193-3973(23)00035-7/rf0315
http://refhub.elsevier.com/S0193-3973(23)00035-7/rf0315
https://doi.org/10.1016/j.labeco.2018.10.003
https://doi.org/10.1016/j.ecresq.2008.12.003
https://doi.org/10.1080/14616734.2012.672262
https://doi.org/10.1080/14616734.2012.672262
https://doi.org/10.1126/science.1233517
https://doi.org/10.1126/science.1233517
https://doi.org/10.1017/S0954579400003035
https://doi.org/10.1016/j.appdev.2018.08.005
https://doi.org/10.1016/j.appdev.2018.08.005
https://doi.org/10.1111/cdev.12400
https://doi.org/10.1111/cdev.12400
https://doi.org/10.1177/0165025415584187
https://doi.org/10.1177/0165025415584187
https://read.oecd-ilibrary.org/education/structural-characteristics-and-process-quality-in-early-childhood-education-and-care_edaf3793-en#page1
https://read.oecd-ilibrary.org/education/structural-characteristics-and-process-quality-in-early-childhood-education-and-care_edaf3793-en#page1
https://read.oecd-ilibrary.org/education/structural-characteristics-and-process-quality-in-early-childhood-education-and-care_edaf3793-en#page1
https://doi.org/10.1177/0734282911423356
https://doi.org/10.1177/0734282911423356
http://refhub.elsevier.com/S0193-3973(23)00035-7/rf0370
http://refhub.elsevier.com/S0193-3973(23)00035-7/rf0370
http://refhub.elsevier.com/S0193-3973(23)00035-7/rf0370
https://doi.org/10.1080/14616734.2012.672286
https://doi.org/10.1080/14616734.2012.672286
https://www.ssb.no/en/statbank/table/12272/tableViewLayout1/
https://www.ssb.no/en/utdanning/barnehager/statistikk/barnehager
https://www.ssb.no/en/utdanning/barnehager/statistikk/barnehager
https://doi.org/10.1016/j.jsp.2019.11.005
https://lovdata.no/NLE/lov/2005-06-17-64
https://www.udir.no/globalassets/filer/barnehage/rammeplan/rammeplan-for-barnehagen-bokmal2017.pdf
https://www.udir.no/globalassets/filer/barnehage/rammeplan/rammeplan-for-barnehagen-bokmal2017.pdf
https://doi.org/10.1111/cdev.13296
https://eric.ed.gov/?id=ED594437
https://doi.org/10.1111/jcpp.13261
https://doi.org/10.1111/j.1467-8624.2010.01540.x
https://doi.org/10.1080/1350293X.2021.1895273
https://doi.org/10.1080/1350293X.2021.1895273
https://doi.org/10.1016/j.appdev.2019.03.004
https://doi.org/10.1111/cdev.12306

	Children’s mental health: The role of multiple risks and child care quality
	Introduction
	Childhood risks and mental health development
	ECEC quality and mental health development
	Interplay between early childhood risks and ECEC environments
	The Norwegian ECEC context
	Aims of the current study

	Method
	Participants and procedure
	Measures
	Early childhood risk indices
	ECEC-quality dimensions
	Mental health problems
	Covariates

	Analytic approach

	Results
	The relative contribution of early childhood risk and ECEC quality
	The interplay between early childhood risks and ECEC quality

	Discussion
	Total quality: the combined effect of several ECEC quality dimensions
	Relationship quality: additive and interaction effects
	Additive effects of different ECEC quality dimensions
	Children’s mental health development and risks
	Strengths and limitations

	Conclusion
	Authors note and Acknowledgements
	Funding
	Data availability
	Appendix A Supplementary data
	References


