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Sociability is a widely studied trait that has been linked both with individual well-
and ill-being. Although early childcare has been shown to affect social competence
in children, its role in the development of different aspects of adulthood sociability is
poorly understood. Using a longitudinal population-based sample (N = 464), this study
investigated whether childcare arrangements at ages 3 or 6 are associated with self-
reported adulthood sociability at ages 20 to 35 years. A total of five aspects of sociability
were measured using three well-established personality inventories (EAS, NEO-FFI, and
TCI). Multilevel modeling was applied to examine the association between early care
and adulthood sociability, adjusting for several sources of random variation (between-
individual variance, within-individual variance between measurement times, variance
between used sociability indicators, and error variance that cannot be attributed to
the previously mentioned) and potential confounders (disruptive behavior in childhood,
parental socio-economic status, parent—child relationship quality, maternal age, and the
number of children in the family). Based on our results, in comparison to home care,
family daycare and center-based daycare at age 3 and center-based daycare at age
6 were associated with higher sociability later in life. The association was strongest for
aspects of sociability that emphasize the willingness to be surrounded by other people
and to be attached to them. In other words, characteristics of early care may contribute
uniquely to the development of these aspects of sociability with effects that persist into
adult life.

Keywords: sociability, early childcare environment, longitudinal study, personality development, personality
assessment, multilevel modeling
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INTRODUCTION

Sociability is a widely studied trait that can be found in all
personality theories and inventories, in one form or another.
High sociability (i.e., preference for a company instead of
solitude) is typically associated with favorable outcomes and
low sociability with harmful outcomes (Malouff et al., 2005;
Hintsanen et al, 2009, 2011; Elovainio et al., 2015). Our
understanding of the development of sociability traits and
their early life etiologic factors remains, however, limited.
Although prior work has established associations between early
child care and the development of personality and social
competence (Howes, 1988; Gluschkoff et al., 2018), there is a
lack of longitudinal studies on the possible effects of child care
arrangements on sociability in adulthood. As the majority of
children in industrialized countries are cared for outside the
home at least for some period of time, childcare arrangements
offer a natural setting to study the role of different early
care environments in the development of sociability. The
unique characteristics of different care arrangements, such as
opportunities to interact with peers or exposure to pedagogically
planned early education, might play a role in the development of
sociability. This study investigates early childcare as an exposure
that could be linked to adulthood individual differences in overall
sociability and its finer aspects.

Sociability
Using a standard definition in the field, sociability generally refers
to a preference for others’ company instead of solitude (Cheek
and Buss, 1981) that is found to be adaptive for many social
species (Silk, 2007; Dunbar, 2010; Silk et al., 2010), including
humans. In humans, even newborn babies have an inborn need to
seek others’ company and to bond with them (Ainsworth, 1989).
Depending on the theoretical framework surrounding sociability,
willingness to form relationships with others express a different
kind of social need (Weiss, 1969). For example, some schools
of sociology view close social relationships as important because
through them the society organizes the individual’s thinking and
acting (e.g., moral values, goals, even the sense of self). The more
psychological view recognizes that people have several needs
that only social relationships can satisfy, such as the need for
recognition, for attention, for care, for belonging, for intimacy,
and many more (Weiss, 1969). In other words, these social needs
may partly explain the motivation for socially active behavior or
higher sociability. The clearest form of sociability, a tendency to
approach instead of withdrawing from others, can be measured
rather easily by observation. In practice, however, people may
have equal satisfaction with a few intense relationships or with
a large number of relationships of lesser intensity — depending on
social needs. The more complex constructs of human sociability,
with elements related to both quantity and quality of social
relationships (Plomin, 1976), are most often measured by self-
evaluations due to their practicality and because they reflect the
person’s self-concept (Robins et al., 2007).

The theoretical frameworks behind personality inventories
differ - while some are developed by a consideration of the
underlying biological and social determinants of individual

differences (e.g., the biopsychological model by Cloninger et al.,
1993), others are derived from a careful analysis of the personality
assessment literature (e.g., the so-called Five Factor Model of
personality; Costa and McCrae, 1992), yet, they all include a
dimension for sociability. In some inventories, the trait has a
different name (e.g., Reward Dependence or Extraversion), but its
core content corresponds to the standard definition of sociability.

In most personality theories, sociability consists of correlated
subcomponents related to different kinds of social needs.
In other words, depending on the theoretic framework, the
subcomponents emphasize different reasons why an individual
prefers others’ company instead of solitude. For example, some
subcomponents may focus more on dependency on others
approval or tendency to feel emotionally attached to them (ie.,
the quality of social relationships), whereas some emphasize
the willingness to be surrounded by other people or the need
to actively seek for as wide a social network as possible (i.e.,
the quantity of social relationships). These finer aspects usually
strongly correlate with each other (Oksman et al.,, 2018), but
may have differed developmental paths and associate with
different outcomes.

As with any other personality trait, both genetic and
environmental factors are implicated in the early development of
sociability. Heritability studies estimate that approximately 20 to
65% of the within-population variation in sociability is of genetic
origin (Buss and Plomin, 1986; Plomin et al., 1988; Cloninger
etal., 1993). Thus far, attempts at understanding genetic etiology
of sociability have not resulted in significant breakthroughs and
previous genetic findings may be confounded and intertwined
with environmental influences.

As a whole, social circumstances in childhood, including
the home and care environment, have been associated with
a variety of adulthood outcomes from environmental and
socioeconomic status (SES) to psychological and physiological
functioning (Power et al., 2002; Mékinen et al., 2006). As for
the environmental factors potentially associated with sociability,
characteristics of the early environment have been shown to
modify children’s later personality and their social competence
(Nakao et al., 2000; Josefsson et al., 2013). Previous research
has also established associations between early childcare and
the development of personality traits, including prosociality
(Brownell and Drummond, 2018) and dispositional compassion
(Gluschkoff et al., 2018). In the current study, we examine if
early childcare environments are also associated with adulthood
sociability and its specific aspects. Investigating such early
environmental factors may help shed light on the developmental
mechanisms behind the different aspects of sociability.

Early Childcare Environments

Early care environments can be roughly divided into those which
take place at home or outside the home. In home care, the child
is cared for at home either by a parent, relative, or a nanny,
together with possible siblings. Home care is the most familiar
care environment for a child and where most of the children
are typically cared for at least for the first months of their life.
However, home care can be challenging to arrange for parents
after their financially supported parental leave has ended. Thus,
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the majority of children in industrialized countries are cared for
outside of the home at least for some period (Waldfogel, 2001;
Huston et al., 2015).

The most common forms of outside-home care are family
daycare care and center-based daycare. In family daycare, the
child is cared for at a caretaker’s home, usually with a small group
of peers and in some cases, including the caretaker’s own children.
Center-based daycare, in contrast, is pedagogically planned, goal-
oriented early education with trained kindergarten teachers and
with well-defined guidelines regarding, for example, peer group
size and adult-to-child ratio.

Home care, family daycare, and center-based daycare can
be distinguished by peer-group size, the level of caregiver
training and the presence of pedagogical curriculum that includes
developmental aims for the children, as well as by the presence of
close attachment figures. Center-based daycare is the most strictly
regulated early childcare environment with the most exposure to
peers, whereas home care presents the most familiar, the least
formal and the most individual form of care. Family daycare is
something between the other two forms of care: the children
are exposed to group-based care, but the group-size is usually
smaller than in center-based daycare. Furthermore, in the 1980s,
there were no official educational requirements for family daycare
providers in Finland, even though some degree of training was
strongly recommended. We acknowledge that these three early
childcare environments do not, by all means, cover all the forms
of childcare, but they present a rough and widely used distinction
between the most common forms of care arrangements.

Previous research has shown that children’s early experiences
in outside-home care can promote the development of both
disadvantageous and favorable developmental outcomes,
depending on the cumulative amount, the quality, and the timing
of the childcare exposure (Maccoby and Lewis, 2003; Belsky,
2006; Vandell et al., 2010; Huston et al., 2015; Brownell and
Drummond, 2018). Notably, conclusions from the previous
evidence on early childhood education and care tend to vary
between children who are under and over 3 years during the
care environment exposure. For children aged 0-3 years the
research evidence is more mixed, with some studies indicating
benefits for outside-home care, some negative effects, and some
studies reporting no effects at all (Melhuish, 2015). For example,
several studies have shown that a high level of cumulative time
spent in outside-home childcare, especially before the age of
4.5 years, is related to elevated levels of aggression, assertiveness,
and disobedience in adolescence (Belsky, 2006; Vandell et al.,
2010; Huston et al., 2015). By contrast, some studies have found
that center-based daycare already in the infant and toddler years
may contribute to the development of social competence and
prosocial behavior (Brownell and Drummond, 2018), or lower
levels of later emotional or behavioral difficulties compared to
informal childcare (Gomajee et al.,, 2017). For children from
3 years upwards, more consistent results about the benefits of
center-based daycare, preschool and other forms of group-based
care have been explored in numerous studies (Melhuish, 2015).
For example, a recent study found that at age 6 (but not yet
at age 3), center-based daycare may increase dispositional
compassion in adulthood (Gluschkoff et al., 2018).

Overall, previous findings suggest that the effects of early
childcare depend both on the children’s developmental
preparedness for outside-home care (e.g., metacognition
and ‘theory of mind’ in the early years; Wellman et al., 2001;
Chatzipanteli et al., 2014) and on the characteristics of the care
environment, such as quality of care. Potential explanations
for these findings involve the developmental unpreparedness
of 0-3-year-old children to cope with social demands in care
environments that are characterized by large peer groups.
Still, at age 3, children typically have not developed sufficient
knowledge or skills to engage in social interaction without
constant adult guidance (Rubin and Pepler, 1995; Huston et al,,
2015). Good quality and other structural features in an early care
environment (e.g., group size and/or child-to-staff ratio, and
training, permanence, sensitivity and responsivity of caretakers)
have been raised as one major explanation for findings where
center-based daycare may be beneficial even when the child is
less than 3 years old (Brownell and Drummond, 2018). However,
the ‘good quality’ of center-based childcare can be challenging
to achieve and maintain in practice. That, in turn, places more
pressure on the child’s developmental preparedness to cope in
the care environment. After the age of 3 to 4 years, playing tends
to be more interactive and less dependent on guidance (Hughes,
2011), and interacting with peers has a more central role in a
child’s development (Harris, 1995). Thus, especially when the
child has developed a sufficient level of cognitive preparedness,
center-based care is more likely to be beneficial for a child’s later
social development and may promote children’s positive behavior
in early social interactions (Huston et al., 2015; Melhuish, 2015).

Although outside-home care has become the norm in
many modern societies and despite the vast interest in how
early childcare shapes a child’s development, findings on the
longitudinal effects of different childcare environments are still
limited. Namely, most of them have a follow-up period that
covers only adolescence. As the largest changes in personality
tend to occur in young adulthood (ages 20-40; Roberts et al.,
2006), studies spanning over this age period would increase
knowledge whether early environmental effects can be detectable
despite these normative changes. Furthermore, studies of this
kind often focus on early antisocial (criminal) tendencies or
(lack of) social competence rather than on normative personality
development. In the current paper, we have two aims: (1) to
investigate the extent to which different childcare environments
at age 3 or 6 are associated with self-evaluated sociability at ages
20 to 35 years, and (2) with what kind of aspects of sociability
are these associations found. Early childcare is a natural setting in
which to study not only the effects of exposure to different types
of care environments but also the effects of the timing of given
childcare exposure on a child’s personality development later.

MATERIALS AND METHODS

Participants

The participants were derived from the ongoing population-
based Cardiovascular Risk in Young Finns Study, or Young Finns
Study for short, which is one of the largest follow-up studies on
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cardiovascular risk from childhood to adulthood (Raitakari et al.,
2008). The main aim of the Young Finns Study is to determine
the contributions made in childhood lifestyle, biological, and
psychological measures to the risk of cardiovascular diseases
in adulthood. In addition to cardiovascular health, the data
enables the study of personality in the participants exceptionally
widely, both longitudinally and using several different personality
assessments. The original sample (N = 3,596) were healthy
children and adolescents randomly selected from six age-based
cohorts (ages 3-18 years at the baseline in 1980) which have
now been followed for 32 years. The study was approved by
the local ethics committee, the Finnish National Advisory Board
on Research Integrity (TENK) appointed by the Ministry of
Education and Culture, and it was conducted in accordance with
the Helsinki declaration. Informed written consent was provided
from the parents when participants were still under-aged (i.e.,
for measurement waves 1980 and 1983 in the present study)
and after reaching adulthood, from the participants themselves
(i.e., in 1997-2012).

The participants of the present study consist of the youngest
age cohort, born in 1977 (n = 577). Only this age cohort had
information about their childcare arrangements both in 1980 and
1983 when the participants were, on average, 3 and 6 years old.
In practice, participant age ranged from 2 years 9 months to
3 years 11 months in the first wave and from 5 years 9 months
to 6 years 11 months in the second wave. First, we excluded
participants who did not exclusively attend home care, family
daycare, or center-based care (the most common forms of care),
and those with a non-specified form of care (e.g., “[The child is]
at home without a caregiver” or “Other daycare arrangement [not
specified],” n = 174 in total). A total of 360 participants (62%) had
full information for all the study variables and covariates derived
from childhood (in 1980 and 1983), and at least one measurement
for each aspect of sociability measured in 1997-2012. Males
were more likely to have missing observations; otherwise, data
were missing at random. All the analyses were performed both
with and without missing data modeling (Vandell et al., 2010)
and the results were similar using both methods. All descriptive
statistics and analyses reported are based on estimates employing
missing data modeling to minimize the possible effects caused by
missing information.

Measures

Early Childcare Environment

In the present study, we decided to focus on the three most
common forms of care: home care, family daycare, and center-
based daycare (Table 1). We did this by creating a categorical
variable consisting of three non-overlapping forms of care based
on the childcare arrangements reported by a parent (“How is
child care arranged?”) in 1980 (at age 3) and 1983 (at age 6).
In home care, the participants had been cared for at home
by a parent, a relative, or a nanny. Family daycare refers to a
caring environment where the participants had been cared for in
another family, typically at a caretaker’s home, and where they
were accompanied by two to four other children, not including
the caretaker’s own children. In the 1980s, there were no official

educational requirements for family daycare providers, although
some degree of training was strongly recommended. Center-
based daycare as a care environment, by contrast, is characterized
by more strictly regulated standards regarding, for example,
caregivers per child ratio, educational level of kindergarten
teachers, pedagogical goals, and the size of peer-groups (per
guidelines, a maximum of 12 children per group with 3-year-olds
and 16 with older children).

Typically, children in Finland attend preschool at age 6 and
the official age for school entry is 7 years. However, in the
1980s, preschools were still only partially introduced in Finland,
and those 6-year-olds who were in outside-home care typically
attended either family care or center-based care. For some of
our participants, center-based daycare may have corresponded
to pre-school, but because “preschool” was not a specified care
arrangement option in the questionnaire that was used in the
Young Finns Study in 1980 and 1983, it is not possible to separate
these participants from those who still attended center-based
daycare. In practice, these two forms of care are close to each
other both physically and in content: pre-schools are typically
situated in the same or nearby building as center-based daycare,
and the children who attended pre-school in the morning
typically changed to center-based daycare during the afternoon.

Adulthood Sociability

In the Young Finns Study, adulthood personality has been
self-evaluated by three different personality inventories which
provides an extraordinary opportunity to compare them using
the same individuals. A total of five sociability indicators were
derived from these three commonly used personality inventories:
Sociability, Extraversion, Sentimentality, Social attachment, and
Dependence. Sociability was measured with five items (e.g.,
‘I like to be with people’; Cronbach’s alpha varied between
a = 0.77-0.82 over the measurement occasions) using Buss and
Plomin’s Emotionality-Activity-Sociability Temperament Survey
(EAS; Buss and Plomin, 1975, 1986). The scale assesses a tendency
to prefer and enjoy the presence of others over being alone, and
how comfortable a person feels in a group. Extraversion was
measured with 12 items (‘I really like to discuss with people’;
a = 0.81-0.82) using Neuroticism-Extraversion-Openness Five-
Factor Inventory (NEO-FFI; McCrae and Costa, 1988; Costa
and McCrae, 1992). The trait refers to warmth, gregariousness,
assertiveness, activity, excitement seeking, and positive emotions.
Sentimentality (10 items, ‘I like to please other people as much
as I can’; a = 0.70-0.76), Social Attachment (eight items,
‘I would like to have warm and close friends with me most of
the time’; o = 0.82-86), and Dependence (six items, ‘I don’t
care very much whether other people like me or the way I do
things (reverse scored)’; o = 0.46-0.63) were measured using
subscales of the Reward Dependence scale in Temperament and
Character Inventory (TCIL Cloninger, 1987; Cloninger et al,
1993). Sentimentality refers to a tendency to be deeply moved by
emotional appeals and to an inclination to show, share, and adapt
emotions easily in the presence of others; Social Attachment
to a person’s tendency to prefer company and intimacy over
solitude and privacy; and Dependence to a person’s need for
emotional support and approval from others, combined with
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TABLE 1 | Descriptive statistics of the study variables (N = 464).

M (SD) Data collection intervals (M [SD] or N [%])
Measure (range) or% Ny 1980 1983 1997 2001 2007 2012
Gender (0 = women, 1 = men) 52% 464 - - - - - -
Early childcare environment
Home care - - 264 (57%) 234 (50%) - - - -
Family daycare - - 118 (25%) 65 (14%) - - - -
Center-based daycare - - 82 (18%) 165 (36%) - - - -
Adulthood sociability (1-5)
EAS: Sociability 3.38 (0.85) 1856 - - 3.53(0.81) 3.46 (0.82) 3.27 (0.85) 3.26 (0.87)
NEO-FFI Extraversion 3.37 (0.62) 928 - - - - 3.38 (0.63) 3.36 (0.62)
TCI RD1: Sentimentality 3.05 (0.67) 1856 - - 3.11 (0.64) 3.12(0.63) 3.00 (0.69) 2.96 (0.70)
TCI RD3: Social attachment 3.59 (0.86) 1856 - - 3.63 (0.83) 3.66 (0.84) 3.56 (0.86) 3.50 (0.89)
TCI RD4: Dependence 3.30 (0.62) 1856 - - 3.18(0.60) 3.33(0.61) 3.34 (0.60) 3.35(0.65)

EAS, Emotionality-Activity-Sociability Temperament Survey; NEO-FFI, The Neuroticism-Extraversion-Openness Five-Factor Inventory; TCl, Temperament and Character
Inventory. At the baseline in 1980, the participants (born in 1977) were 3-year-olds and during the latest follow-up in 2012, 35 years old. Home care: care at home by a
parent, a relative, or a nanny. Family care: care at the care provider's home with a maximum of four children. Center-based care: care in kindergarten with a maximum
group size of 12 (at age 3) and 16 (at age 6). All the values presented are based on estimates employing missing data modeling.

a tendency to please and be preoccupied with fears of being
abandoned. These five aspects do not cover all the variability
in sociability but present an example of both the quality and
quantitative side of sociability and demonstrate similarities and
differences between three commonly used personality inventories
in regard to sociability.

In the Young Finns Study, NEO-FFI scales have been
measured twice (Table 1; age range of 30-35 years), and TCI and
EAS scale four times (age range of 20-35 years). With all these
inventories, a five-point precision ranging from 1 (Definitely
false) to 5 (Definitely true) was used from 1997 to 2001. From 2007
onwards, the response options were slightly modified to have a
range from 1 [(The definition fits me) poorly or not at all] to 5
[(The definition fits me) very well]. A mean score for each aspect
of the indicator was calculated for those participants who did not
have more than one missing item. All indicators of adulthood
sociability correlated with each other (r = 0.10-0.59, p < 0.003).
Responses to all the sociability indicators were combined to
represent ‘overall adulthood sociability’ (see section “Statistical
Analyses”). After analyzing overall adulthood sociability, the five
indicators of sociability were analyzed separately because they
represent different aspects of sociability.

Covariates

All the constructed multi-level models (see below) were adjusted
for nine covariates in total: for gender, for childhood home
environment (parental SES, maternal age, the number of
children in the family), for disruptive behavior in childhood
(aggression, hyperactivity, lack of social adjustment), and parent-
child relationship quality (emotional warmth and acceptance
toward the child). Adjustment of these factors removes effects
of some potential causes for non-random selection to daycare
groups, thereby helping causal interpretations based on this
naturally occurring experiment. All possible confounding factors
cannot be removed, but these nine present covariates that
have previously been widely studied in association with later

personality development and social behavior (e.g., Nakao et al,,
2000; Josefsson et al., 2013; Safra et al., 2016; Laible et al., 2017;
Dobewall et al., 2018; Gluschkoff et al., 2018).

For all the covariates, the scores from 1980 and 1983 were
averaged. SES was measured by the total family income, and
by parents’ years of education and parental occupational status.
These variables were standardized, summed, and standardized
again in order to form the variable for parental SES, thereby
giving equal weight to income and education variation (see Text-
supplement S1 in Rosenstrom et al., 2012, for further details).
Participant’s disruptive behavior in childhood, a scale derived
from the Health Examination Survey (Wells, 1980), presents
a form of the child’s unpreparedness and challenges faced in
being in peer-groups and group-based care environment. The
scale contains three domains: aggression, hyperactivity, and lack
of social adjustment. A child’s aggression (six items) includes
the aggressive behavior perceived by peers (e.g., “Other children
frequently accuse him or her of fighting”), by other adults (e.g.,
“Parents of other children have complained about his or her
behavior”), and by the child’s own parents (e.g., “Accidentally’
hits, trips or shoves other children”). In 1980 the aggression item’s
scale was yes/no; in 1983 a five-point Likert-scale was used, from
1 (totally disagree) to 5 (totally agree). For better comparability,
both were scaled to have a range of 0 to 1 where a higher value
indicates greater aggression (a = 0.62). A child’s activity was
evaluated on a four-point scale ranging from “1: He or she stays
calm even after most other children have become restless” to “4: He
or she is always on the move, talks non-stop, and his or her activity
is striking.” A child’s lack of social adjustment was reported with
one item on a three-point scale (“1: He or she survives well
in everyday life; 2: His or her behavior does not worry you; 3:
Occasionally, his or her behavior worries you. You think of him
or her as a problem child or are afraid that he or she may become
one”). The parent-child relationship quality scale was developed
based on the Operation Family Study (Makkonen et al., 1981). It
contains two child-rearing components: emotional warmth and
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acceptance toward the child. Emotional warmth was measured
using four items [e.g., “The child is significant to me,” from 1
(not significant) to 5 (very significant); a = 0.74], and acceptance
toward the child was measured with three items [e.g., “In difficult
situations, the child is a burden,” from 1 (totally disagree) to 5
(totally agree); o = 0.71].

Statistical Analyses
We used multilevel regression modeling as the method
that recognizes the hierarchical structure of the data, such
as dependencies between repeated outcome measurements
in adulthood (Gelman and Hill, 2007; Dingemanse and
Dochtermann, 2012). Furthermore, this method reveals whether
exposure to childcare is differentially associated with different
dependency structures, or random-effects, of the data. We
did this by partitioning the population variance in adulthood
sociability to trait (between-individual) variance, differences
among used inventories (sociability indicator variance), the time-
variant part of the overlapping variance of inventories in overall
sociability (within-individual variance), and measurement error
or idiosyncratic differences that cannot be attributed to an
individual, to follow-up or to a sociability indicator. The effect
of the childcare environment was analyzed separately at the
age of 3 and 6 years. All the analyses were based on pooled
multiple imputation estimates using chained equations (van
Buuren and Groothuis-Oudshoorn, 2013) and the variables were
standardized before being entered into the model. Variance
Inflation Factors indicated no multicollinearity problems in any
of the models, with all the factors being less than 10 (Mitra, 2007).
First, we predicted the overall adulthood sociability
by exposure to different childcare environments while
simultaneously controlling for all the covariates. Second,
we predicted each of the five sociability indicators separately. In
regression models, home care was established as the reference
group, corresponding to an intercept. We also tested if the results
would hold even after adjusting for daycare history (i.e., care
arrangement at age 3 and 6). This resulted in nine different
combinations of daycare history. However, in some of the groups
(namely, in those whose child were in outside-home care at age
3 and in in-home care at age 6) the number of observations
was less than 5%, which easily leads to high variance estimates
and low reliability of the results. Therefore, we concentrated on
the main effects of the daycare environment (i.e., either at age
3 or at age 6). The results of daycare history, which should be
regarded as indicative, are presented as Supplementary Material.
All statistical analyses were done in R software version 3.3.2.,
supplemented with a MICE package, version 2.25 for imputation
analysis (van Buuren and Groothuis-Oudshoorn, 2013) and a
Ime4 package version 1.1-12 for multilevel regression analyses
(Bates et al., 2015).

RESULTS
Overall Adulthood Sociability

The descriptive statistics of sociability indicators and the
distribution of participants across different forms of care are

presented in Table 1. Table 2 shows the association between early
care arrangements and adulthood sociability. Family daycare and
center-based care at age 3 were independently associated with
overall adulthood sociability. Relative to home care, exposure to
family daycare (B = 0.19, 95% CI 0.05 to 0.29, p = 0.007) or center-
based daycare (§ = 0.21, 95% CI 0.06 to 0.34, p = 0.014) at age
3 predicted a higher degree of overall adulthood sociability later
in life. In contrast, at age 6, only those who were cared for in
a center-based daycare had higher overall adulthood sociability
compared to home care (§ = 0.21, 95% CI 0.07 to 0.30, p = 0.004).
When the childcare at age 6 was adjusted for child care status
at age 3, daycare history of outside-home care (family daycare
or center-based daycare) at age 3 combined with center-based
daycare at age 6 associated with higher overall sociability in
comparison to home care at age 3 and 6 (see Supplementary
Table S1). Male gender was the only adjusting covariate that was
independently associated with overall adulthood sociability. Men
had on average 0.44 standard deviations lower overall adulthood
sociability than women (p < 0.001).

Table 3 presents the associations between early care and
adulthood sociability separately for men and women. Namely, at
age 3, family care increased overall adulthood sociability in men
(B =0.22,95% CI —0.01 to 0.34, p = 0.034) and center-based care
in women (B =0.27,95% CI 0.10 to 0.50, p = 0.021) in comparison
to home care. At age 6, center-based care associated with higher
adulthood sociability only in women (f = 0.24, 95% CI 0.09 to
0.41, p = 0.018). Men had a similar but weaker trend, possibly
due to a smaller number of observations (Ny;; = 3,978 for men
and 4,374 for women).

Regarding the random effects, the between-individual
variance with 3-year-olds was 0.24 (95% CI 0.20 to 0.27),
repeated-measurements (i.e., within-individual) variance in
overall sociability was 0.01 (CI 0.00 to 0.03), the sociability
indicator variance was 0.08 (CI 0.03 to 0.30), and residual/error
variance that cannot be attributed to an individual, to follow-up,
or to a sociability indicator was 0.62 (CI 0.60 to 0.64). In
other words, between-individual differences, within-individual
changes, temporally stable differences between the sociability
indicators, and measurement errors accounted for 25, 3, 8, and
65% of the variance in overall adulthood sociability, respectively.
The error variance includes both measurement errors in
individual indicators as well as within-individual changes that
are not consistent across the indicators (i.e., do not reflect overall
sociability nor stable indicator-specific differences). These results
were similar for the model with the care environment at age
6 as predictors.

Different Aspects of Adulthood

Sociability

When the five indicators of sociability were analyzed separately,
family daycare and center-based care at age 3 predicted higher
adulthood Sociability (derived from EAS) and Social Attachment
(TCI) in comparison to those who have been cared for at home
(Table 2). At age 6, only center-based daycare predicted higher
Sociability and Social Attachment. Regarding the daycare history,
outside-home care at age 3 together with center-based care at
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TABLE 2 | Multilevel regression analyses of early childcare environment at age 3 and 6 predicting mean levels of standardized sociability indicators and overall

adulthood sociability.

Early childcare

Childcare environment at age 3

Childcare environment at age 6

environment

Sociability indicator B 95% CI p-value [} 95% ClI p-value

EAS: Sociability Home care (Ref) (Ref)
Family care 0.32** 0.07 to 0.46 0.005 0.16 —0.01t0 0.46 0.280
Center-based care 0.29* 0.03 to 0.50 0.037 0.28* 0.11t0 0.49 0.017

NEO-FFI Home care (Ref) (Ref)

Extraversion Family care 0.17 —0.06 to 0.29 0.094 0.11 —0.08100.32 0.406
Center-based care 0.20 —0.00 to 0.41 0.108 0.20 —0.02 t0 0.32 0.073

TCl: RD1 Home care (Ref) (Ref)

Sentimentality Family care 0.08 —0.04 10 0.22 0.372 0.07 —0.08t0 0.23 0.452
Center-based care 0.14 —0.02 t0 0.30 0.130 0.14 —0.04 t0 0.22 0.084

TCl: RD3 Home care (Ref) (Ref)

Social attachment Family care 0.33** 0.09 to 0.47 0.005 0.23 —0.07 to 0.39 0.130
Center-based care 0.37* 0.16 t0 0.62 0.011 0.31* 0.06 to 0.44 0.014

TCl: RD4 Home care (Ref) (Ref)

Dependence Family care 0.03 —0.05to 0.21 0.705 0.06 —0.051t00.26 0.535
Center-based care 0.05 —-0.13t00.18 0.612 0.12 —0.02 t0 0.23 0.133

Overall adulthood Home care (Ref) (Ref)

sociability Family care 0.19** 0.05t0 0.29 0.007 0.13 0.00 to 0.28 0.157
Center-based care 0.21* 0.06 to 0.34 0.014 0.21** 0.07 to 0.30 0.004

The statistically significant values are bolded, * = p < 0.05, ** = p < 0.01. EAS, Emotionality-Activity-Sociability Temperament Survey; NEO-FFI, The Neuroticism-
Extraversion-Openness Five-Factor Inventory; TCI, Temperament and Character Inventory. NEO-FFI was measured twice (2007, 2012; age range 30-35 years; Ny = 928),
EAS and TCl four times (1997, 2001, 2007, 2012; age range 20-35 years; Ny = 1,856 for each trait). Overall adulthood sociability consists of all the five sociability
indicators (Nyj = 8,352 in total). The p-value indicates the difference from home care which was set as a reference group. Models were done separately for each
adulthood outcome, and they all were adjusted for gender, disruptive behavior in childhood, parental socio-economic status, parent-child relationship quality, maternal
age, and the number of children in the family. All the values presented are based on estimates employing missing data modeling.

age 6 predicted higher adulthood outcome only with these two
aspects of sociability (see Supplementary Table S2). A similar
but statistically weaker trend was present for Extraversion (NEO-
FFI) and Sentimentality (TCI; p = 0.073 and 0.084, respectively)
both with the main effects and with the supplementary analysis
of daycare history. Dependence (TCI) was not predicted by
daycare. From covariates, male gender was associated with lower
adulthood outcome with all the other sociability indicators except
Extraversion. With Extraversion (NEO-FFI), the child’s lack of
social adjustment both at age 3 and 6 (f = —0.11, 95% CI —0.16
to —0.01, p = 0.027 in both cases) was the only predictor that
associated with the outcome.

In the analyses performed separately for men and women
(Table 3), an early care environment at age 3 and 6 associated
with higher adulthood Social attachment (TCI) only in the
women’s subsample. Regarding Sociability (EAS), at age 3, family
care predicted a higher adulthood outcome only in men whereas
in women, both family care and center-based care had a positive,
yet statistically weaker, trend on adulthood outcome.

DISCUSSION

The purpose of this study spanning over 32-years was to examine
if the childcare environment at age 3 or age 6 is associated
with self-reported adulthood sociability, and if these associations

depended on the specific indicator of sociability. We focused
on three forms of care that present the most common forms
of care: home care, family daycare, center-based daycare. These
three childcare arrangements can be intrinsically distinguished
by peer-group size, the familiarity of the environment, the
level of caregiver training and the presence of pedagogical
curriculum that includes developmental aims for the children.
Furthermore, The Young Finns Study sample gave us a special
opportunity to investigate the association between these early
daycare environments with several aspects of sociability derived
from three commonly used personality inventories with the
same participants. Whereas sociability as a whole is defined as
a willingness to be with others instead of in solitude, the finer
aspects of sociability provide more insights of the motivation for
seeking others’ company, such as quality or quantity of social
interactions. Our results showed that group-based outside-home
care associated with higher overall adulthood sociability. With
center-based daycare, we found this association both for 3- and 6-
year-olds. The association was strongest for aspects of sociability
that emphasize the willingness to be surrounded by other people
and to be attached to them.

Previous studies have shown that exposure to center-based
daycare may predict several developmental outcomes, both
beneficial and harmful (Maccoby and Lewis, 2003; Belsky, 2006;
Vandell et al., 2010; Huston et al., 2015). Most often, center-
based care from age 0 to 3 or even to 4.5 years has been
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TABLE 3 | Multilevel regression analyses of early childcare environment at age 3 and 6 predicting mean levels of standardized sociability indicators and overall adulthood
sociability separately for men and women participants.

Early childcare Men Women
environment
Sociability indicator [} 95% ClI p-value B 95% ClI p-value
EAS: Sociability At age 3
Home care (Ref) (Ref)
Family care 0.41* 0.00 to 0.57 0.016 0.29 0.01t00.57 0.063
Center-based care 0.19 —0.131t0 0.52 0.296 0.39 —0.011t0 0.67 0.052
At age 6
Home care (Ref) (Ref)
Family care 0.15 —0.10t0 0.56 0.477 0.18 —0.07 to 0.60 0.382
Center-based care 0.22 —0.09t0 0.47 0.202 0.35* 0.14 10 0.69 0.037
NEO-FFI At age 3
Extraversion Home care (Ref) (Ref)
Family care 0.21 —0.09 t0 0.38 0.159 0.16 —0.12t00.38 0.302
Center-based care 0.18 —-0.111t00.44 0.282 0.20 —0.06 to 0.55 0.255
At age 6
Home care (Ref) (Ref)
Family care 0.12 —0.09 to 0.46 0.477 0.10 —0.16t00.44 0.595
Center-based care 0.19 —0.08 t0 0.38 0.201 0.20 —0.05t00.44 0.242
TCl: RD1 At age 3
Sentimentality Home care (Ref) (Ref)
Family care 0.18 —0.10t0 0.31 0.135 —0.02 —0.10t0 0.24 0.869
Center-based care 0.22 —0.111t00.37 0.110 0.06 —0.06 to 0.36 0.625
At age 6
Home care (Ref) (Ref)
Family care 0.02 —0.28100.20 0.873 0.08 —0.04 t0 0.38 0.517
Center-based care 0.19 —-0.12t00.28 0.099 0.10 —0.07 t0 0.27 0.345
TCl: RD3 At age 3
Social attachment Home care (Ref) (Ref)
Family care 0.27 —0.08 to 0.47 0.098 0.41* 0.11t0 0.66 0.015
Center-based care 0.15 —0.18t0 0.44 0.402 0.58™* 0.29 to 0.96 0.005
At age 6
Home care (Ref) (Ref)
Family care 0.08 —0.21t0 0.42 0.692 0.37 —0.08 t0 0.60 0.102
Center-based care 0.23 —0.07 t0 0.46 0.158 0.40* 0.07 t0 0.62 0.027
TCl: RD4 At age 3
Dependence Home care (Ref) (Ref)
Family care 0.02 -0.12t0 0.27 0.873 0.05 —0.09 to 0.27 0.659
Center-based care 0.02 —0.26100.18 0.868 0.10 —0.1210 0.33 0.494
At age 6
Home care (Ref) (Ref)
Family care 0.06 —0.08 to 0.36 0.660 0.08 —0.11t00.32 0.552
Center-based care 0.10 —0.141t00.24 0.404 0.15 —0.01t00.34 0.162
Overall adulthood At age 3
sociability Home care (Ref)
Family care 0.22* —0.01t00.34 0.034 0.18 0.04 t0 0.36 0.064
Center-based care 0.15 —0.09 to 0.31 0.187 0.27* 0.10t0 0.50 0.021
At age 6
Home care (Ref) (Ref)
Family care 0.08 —0.08 t0 0.32 0.515 0.17 —0.00 t0 0.39 0.183
Center-based care 0.18 —0.04 t0 0.30 0.069 0.24* 0.09 to 0.41 0.018

The statistically significant values are bolded, * = p < 0.05, ** = p < 0.01. NEO-FFI, The Neuroticism-Extraversion-Openness Five-Factor Inventory,; TCl, Temperament
and Character Inventory; EAS, Emotionality-Activity-Sociability Temperament Survey. NEO-FFl was measured twice (2007, 2012; age range 30-35 years; Ny = 442 for
men and 486 for women), TCI and EAS four times (1997, 2001, 2007, 2012; age range 20-35 years; N,y = 884 for men and 972 for women for each trait). Overall
adulthood sociability consists of all the five sociability indicators (Nyy = 3978 for men and 4374 for women in total). The p-value indicates the difference from home care
which was set as a reference group. Models were done separately for each adulthood outcome, and they were all adjusted for disruptive behavior in childhood, parental
socio-economic status, parent-child relationship quality, maternal age, and the number of children in the family. All the values presented are based on estimates employing
missing data modeling.
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seen as a risk for child’s later social development (Belsky, 20065
Vandell et al., 2010). In contrast, some studies have shown that
if center-based daycare is of sufficient quality, it may do no
harm or even be beneficial for the socio-emotional development
of children under the age of 3 (Gomajee et al., 2017; Brownell
and Drummond, 2018). It might be that, due the limited self-
control, theory of mind, or language capabilities of a child, the
quality of childcare (e.g., peer group sizes and adult-to-child
ratio) tends to matter more in the toddler- than in the preschool
years, regardless of the form of care. That, in turn, may partly
explain why previous findings with children aged 0-3 years vary
more than with older children for which the evidence of the
benefits of group-based outside-home care to the child’s later
development is more coherent (Melhuish, 2015). In other words,
children closer to the preschool age can cope in groups more
independently than toddlers, and thus they are likely to be less
dependent on the quality of care. However, none of these studies
have focused on the possible effects of the childcare environment
on the development of adulthood sociability.

Based on our results, 3-year-olds in both family daycare
(consisting of a group of 2 to 4 children who are taken care of at
the caretaker’s home, not including the caretaker’s own children)
and center-based daycare (typically consisting of a group of
12 children) associated with higher adulthood sociability in
comparison to home care. In other words, despite the difference
in peer-group sizes, home care and center-based daycare did
not differ in their association with sociability when participants
were 3 years old. In general, Nordic countries have an early
childcare system which is considered to be of high quality
on an international level (Melhuish, 2015). In Finland, the
municipal daycare is generally homogeneous and of high quality
in regard to, for example, caregivers educational level, child-
to-adult ratios, and other daycare conditions that are based on
prevailing regulations that early childcare providers are bound
to follow. Thus, our result with 3-year-olds are in line with
previous findings where group-based care with sufficient quality
may do no harm or, more interestingly, may even be beneficial for
later development.

In contrast, 6-year-olds benefited relatively more only from
the exposure to center-based daycare (typically consisting of a
group of 16 children) in comparison to home care in regard to
their later development of sociability. The results are logical not
only because of better developmental preparedness of 6-year-olds
compared to 3-year-olds but also because center-based daycare,
which in the case of most of the 6-year-olds corresponds to
preschool, is a caring environment which focuses on preparing
children to the transition to school.

As previously discussed, sociability has a general definition
as a preference for others’ company instead solitude, which is
widely used in both an animal and human context. However, with
humans, sociability is seen as a more complex construct and by
using different methods besides observation, like self-evaluations,
it is possible to separate finer aspects of human sociability.
Namely, some aspects of sociability emphasize the quantity of
social relationships and activity to seek others’ company (in this
study, EAS Sociability and NEO-FFI Extraversion), whereas other
aspects emphasize the quality of social relationships, such as

dependence on others’ company and warm social attachment
(such as TCI Reward Dependence’s subscales Sentimentality,
Social attachment, and Dependence used in our study). Even
though the aspects of sociability used in the present study cover
only some examples of these differences and the diversity between
them, they have been derived from some of the most widely used
personality inventories.

Previously, the diversity of the same self-evaluated aspects
of sociability used in the present study were acknowledged
(Oksman et al., 2018). In the present study, variation between
the sociability indicators was almost three times more than the
within-individual change from age 20 to 35 (8 vs. 3%). Thus, in
addition to examining overall sociability, it was justified to study
the different indicators of sociability separately. With 3-year-olds,
childcare arrangements that took place outside the home (i.e.,
family daycare and center-based daycare) associated especially
with the kind of adulthood sociability that emphasizes preference
to be surrounded by other people (i.e., EAS Sociability) and
willingness to be socially attached to them (i.e., TCI RD3: Social
Attachment). At the age of 6, only center-based daycare increased
EAS Sociability and RD3: Social Attachment in adulthood in
comparison to those who were cared for at home. A similar,
though statistically non-significant, positive trend of center-based
daycare at the age of 6 was also present for NEO-FFI Extraversion
(i.e., preference to actively seek for others’ company) and TCI
RD1: Sentimentality (i.e., tendency to share mental states and
emotions with others). In other words, based on our study, the
early care environment associated both with quantitative and
qualitative elements of later sociability.

There can be several reasons why participants who, in
childhood, were cared for outside the home are more sociable
in adulthood than individuals who were cared for at home.
More interestingly, there can be several reasons why any
type of outside-home care at age 3 and only center-based
daycare at age 6 associated with higher adulthood sociability.
One possibility is that at age 3, exposure to any kind of
group care environment encourages the development of
later sociability (i.e., being in a group increases preference
for others’ company), whereas at age 6, only center-
based daycare (or, preschool) promotes the development
of higher sociability. In addition to providing exposure
to peer-groups, center-based daycare early
education and pedagogical environment that encourages
and models behaviors that are probably relevant for the
development of sociability.

Many other studies have previously acknowledged how
women as a whole tend to have higher sociability than men
(Feingold, 1994; Brindstrom et al., 2001; Costa et al., 2001;
Miettunen et al., 2007; Lippa, 2010; Weisberg et al, 2011;
Oksman et al., 2018). This was also noted in the present
study. Furthermore, we noticed some gender-specific trends
regarding the early care environment and different aspects of
adulthood sociability. Namely, associations between outside-
home care and adulthood TCI Social attachment was clearer
in women, and for men, family care associated with adulthood
outcome (overall adulthood and EAS Sociability) more often
than center-based care. The results could be explained by

involves an
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different evolutionary and sociocultural roles that men and
women have. From an evolutionary perspective, both animal and
human research identifies that the peptide hormone oxytocin,
which is strongly modulated by primary female sex hormone
estrogen, is related to social bonding, attachment, and affiliation
(Campbell, 2008). In other words, women on average have a
better biological preparedness for this kind of social behavior
which is typically needed in a nurturing context compared to
men. However, nurturing-relevant social behavior represents
only a small part of sociability, defined as a willingness to
be with others instead of solitude. Maccoby’s (1990) theory
of the development of gender-typed behaviors present more
sociocultural perspectives to the gender differences. She argues
that gender differences in individual characteristics, such as
sociability, are minimal when children are observed individually.
Rather, gender differences in social behavior develop from
social interaction, particularly from same gender peer groups.
In such groups, gender-specific interaction styles and roles
start to emerge. Namely, higher sociability of women may
emerge because women are expected to be more nurturing,
tender-minded or more “warm” and orientated toward other
people than men are (Costa et al., 2001; Lippa, 2010;
Weisberg et al., 2011). Center-based daycare may offer more
opportunities for children to find same-gender peer-groups
than home or family care environments do, thus also exposing
children to gender-specific expectations both from peers and
caregivers. This, in turn, might encourage the development of
gender-specific roles that boost the development of sociability
especially in girls.

Strengths and Limitations

The present study is particularly strong in examining the
effects of the early childcare environment on adulthood
sociability and its different aspects in that we were able to
use a population-based sample with a 32-year follow-up
time, with multiple widely used and thoroughly validated
sociability indicators, and with several adjusted covariates.
Furthermore, we avoided recall bias and some of the problems
of common method variance by obtaining information about
childhood factors directly from the participants parents
at the beginning of the study. The extensive study of
temporal precedence, potential confounding covariates, and
attrition effects alleviates the risk of confounded causality in
correlational designs.

Our childcare data dates back to the 1980s when possibilities
of a Finnish child to attend municipal daycare were dependent
on parental income level. As a result, the majority of 3-year-
olds were cared for at home (Sikkinen and Kuoppala, 2011).
In the current study, we adjusted for parental SES, but it
should nevertheless be noted that children placed in daycare
during the 1980s were likely to have a lower parental income
compared to children cared for at home. Since 1997, Finnish
parents have had a “subjective right to childcare” for children
under the age of 3 regardless of family income or parental
employment. Nevertheless, the ratio of 3-year-olds placed in
outside-home care has changed relatively little in 30 years: in
the present study, 43% of 3-year-olds were in outside-home

care in 1980 whereas by 2009 the number has increased to
46% (Taguma et al, 2012). For 6-year-olds, we were able to
have a more balanced distribution of participants across different
forms of childcare than what would be attained in studies of
more recent birth cohorts. Nowadays, almost all 6-year-olds
attend preschool (Hujala et al., 2012) whereas in our sample
the ratio was 36% (in 1983). Therefore, the lack of variation
especially among 6-year-olds might preclude replication of the
present comparison between early childcare arrangements in
contemporary Finland. Data from other countries could be
valuable in these respects.

There are, however, limitations in our study that should
be considered. The main limitation is that we lacked detailed
information about the characteristics of daycare, such as the exact
peer-group size or the cumulative hours spent in care outside
the home. Moreover, we did not have information about the
age of entry into outside-home care or possible changes in care
arrangements before the age of 3 or between the ages of 3 to 6.
We presented a supplementary analysis of daycare history where
we combined daycare at age 3 with care at age 6. However,
due to the unbalanced distribution of observations in different
daycare history combinations, these results should be cautiously
read and would require further studies. We were also unable to
separate those 6-year-olds who might have been in preschool
from those who were actually cared for in center-based daycares.
The blurred lines between these factors may attenuate, but should
not change, the general trends we observed, as in 1980s Finland
the difference between center-based daycare and preschool
was still somewhat inconsequential. Although we controlled
for various factors in childhood, child temperament was not
directly assessed, and the child’s disruptive behavior can only be
regarded as a crude measure for this purpose. More knowledge
on childhood temperament would enable investigation in more
detail whether those attending childcare differ from those who
stay at home until the preschool entry, or, for example, whether
sociability in childhood is related to the association between
outside-home care and a higher level of adulthood sociability.
Although our previous findings in partly the same sample
indicate that self- or parent-selection based on the most studied
genes would not explain our present results (Oksman et al,
2018), we cannot rule out a selection with respect to other genes.
Additionally, from the indicators of sociability used in our study,
the low Cronbach’s alpha of Dependence should be noted, as it
indicates somewhat poor internal consistency and reliability of
the scale in our study sample. This may partly explain why this
indicator did not associate with the predictors, but this would
need more research.

CONCLUSION

First, we found an association between early childcare and
higher overall adulthood sociability assessed 32 years later for
3- and 6-year-olds. At age 3, both being in family daycare and
being in center-based daycare associated with higher adulthood
sociability than being in home care, whereas at age 6, only center-
based daycare/preschool associated statistically significantly with
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differential adulthood sociability. Second, among the indicators
of sociability, exposure to outside-home care associated
especially with a person’s preference for other peoples
company over solitude and his or her tendency to be
socially attached to them. Previously, daycare has been
shown to predict a wide array of social behavior (e.g.,
prosocial behavior and compassion), but its role in the
development of adulthood sociability is poorly understood.
The effect sizes in our study were small, but considering the
complexity and a lifespan of humans, it is noteworthy that
individual differences in sociability based on the early childcare
environment were found in adulthood, after the adjustment
of several potential confounding covariates. The findings
warrant future studies exploring the mechanisms through
which early childcare environments become associated with
later sociability.

DATA AVAILABILITY

These data were used under a data processing agreement in
compliance with the GDPR. The raw data for this study is not
publicly available, but it may be obtained by contacting the
corresponding author. R code for data processing and analyses
is available upon a request from the first author (EO). For
other requests related to the data please contact Professor Marko
Elovainio (marko.elovainio@helsinki.fi) or Adjunct Professor
LP-R (laura.pulkki-raback@helsinki.fi).

ETHICS STATEMENT

The study was approved by the local ethics committee,
conducted in accordance with the Declaration of Helsinki,
and the participants or their parents have provided informed
written consent.

REFERENCES

Ainsworth, M. S. (1989). Attachments beyond infancy. Am. Psychol. 44, 709-716.
doi: 10.1037/0003-066X.44.4.709

Bates, D., Michler, M., Bolker, B. M., and Walker, S. C. (2015). Fitting linear
mixed-effects models using Ime4. J. Stat. Softw. 67, 1-48. doi: 10.18637/jss.
v067.i01

Belsky, J. (2006). Early child care and early child development: major findings
of the NICHD study of early child care. Eur. J. Dev. Psychol. 3, 95-110. doi:
10.1080/17405620600557755

Brandstrom, S., Richter, J., and Przybeck, T. (2001). Distributions by age and sex
of the dimensions of temperament and character inventory in a cross-cultural
perspective among Sweden. Germany, and the USA. Psychol. Rep. 89, 747-758.
doi: 10.2466/pr0.2001.89.3.747

Brownell, C. A., and Drummond, J. (2018). Early childcare and family experiences
predict development of prosocial behaviour in first grade. Early Child Dev. Care
1-26. doi: 10.1080/03004430.2018.1489382

Buss, A. H., and Plomin, R. (1975). A Temperament Theory of Personality
Development. Hoboken, NJ: Wiley-Interscience.

Buss, A. H., and Plomin, R. (1986). “The EAS approach to temperament,
in The Study of Temperament: Changes, Continuities, and Challenges,
eds R. Plomin, and J. Dunn, (Hillsdale, NJ: Lawrence Erlbaum),
67-77.

AUTHOR CONTRIBUTIONS

JV, OR, and LP-R provided the Young Finns data. EO and TR
conceived the study and performed the data analysis. EO, TR,
and LK-] wrote the manuscript. KG, AS, and MH took part in
the writing of the manuscript and interpreting of the findings. All
authors discussed the results and reviewed the final manuscript.

FUNDING

This study was supported by grants from the Mannerheim
League for Child Welfare’s Research Foundation and Finnish
Culture Foundation awarded to EO, Academy of Finland grant
number 265869 awarded to LK-J, Academy of Finland project
number 258578 awarded to MH, and Jenny and Antti Wihuri
Foundation awarded to LP-R. The Young Finns Study has been
financially supported by the Academy of Finland: Grants 286284,
134309 (Eye), 126925, 121584, 124282, 129378 (Salve), 117797
(Gendi), and 41071 (Skidi), the Social Insurance Institution of
Finland, Competitive State Research Financing of the Expert
Responsibility area of Kuopio, Tampere, and Turku University
Hospitals (grant X51001), the Juho Vainio Foundation, the Sigrid
Juselius Foundation, the Yrjé Jahnsson Foundation, the Paavo
Nurmi Foundation, the Finnish Foundation of Cardiovascular
Research and Finnish Cultural Foundation, the Tampere
Tuberculosis Foundation, the Emil Aaltonen Foundation, and
Diabetes Research Foundation of Finnish Diabetes Association.
Open access publication fee was provided by the Helsinki
University Library.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyg.
2019.02060/full#supplementary- material

Campbell, A. (2008). Attachment, aggression and affiliation: the role of oxytocin
in female social behavior. Biol. Psychol. 77, 1-10. doi: 10.1016/j.biopsycho.2007.
09.001

Chatzipanteli, A., Grammatikopoulos, V., and Gregoriadis, A. (2014).
Development and evaluation of metacognition in early childhood education.
Early Child Dev. Care 184, 1223-1232. doi: 10.1080/03004430.2013.861456

Cheek, J. M., and Buss, A. H. (1981). Shyness and sociability. J. Pers. Soc. Psychol.
41, 330-339. doi: 10.1037/0022-3514.41.2.330

Cloninger, C. R. (1987). A systematic method for clinical description and
classification of personality variants. A proposal. Arch. Gen. Psychiatry 44,
573-588. doi: 10.1001/archpsyc.1987.01800180093014

Cloninger, C. R., Svrakic, D. M., and Przybeck, T. R. (1993). A psychobiological
model of temperament and character. Arch. Gen Psychiatry 50, 975-990. doi:
10.1001/archpsyc.1993.01820240059008

Costa, J. P., Terracciano, A., and McCrae, R. R. (2001). Gender differences in
personality traits across cultures: robust and surprising findings. J. Pers. Soc.
Psychol. 81, 322-331. doi: 10.1037/0022-3514.81.2.322

Costa, P. T, and McCrae, R. R. (1992). Revised NEO Personality Inventory (NEO-
PIR) and NEO Five Factor Inventory (NEO-FFI) professional manual. Odessa,
FL: Psychological Assessment Resources.

Dingemanse, N. J., and Dochtermann, N. A. (2012). Quantifying individual
variation in behaviour: mixed-effect modelling approaches. J. Anim. Ecol. 82,
39-54. doi: 10.1111/1365-2656.12013

Frontiers in Psychology | www.frontiersin.org

September 2019 | Volume 10 | Article 2060


mailto:marko.elovainio@helsinki.fi
mailto:laura.pulkki-raback@helsinki.fi
https://www.frontiersin.org/articles/10.3389/fpsyg.2019.02060/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2019.02060/full#supplementary-material
https://doi.org/10.1037/0003-066X.44.4.709
https://doi.org/10.18637/jss.v067.i01
https://doi.org/10.18637/jss.v067.i01
https://doi.org/10.1080/17405620600557755
https://doi.org/10.1080/17405620600557755
https://doi.org/10.2466/pr0.2001.89.3.747
https://doi.org/10.1080/03004430.2018.1489382
https://doi.org/10.1016/j.biopsycho.2007.09.001
https://doi.org/10.1016/j.biopsycho.2007.09.001
https://doi.org/10.1080/03004430.2013.861456
https://doi.org/10.1037/0022-3514.41.2.330
https://doi.org/10.1001/archpsyc.1987.01800180093014
https://doi.org/10.1001/archpsyc.1993.01820240059008
https://doi.org/10.1001/archpsyc.1993.01820240059008
https://doi.org/10.1037/0022-3514.81.2.322
https://doi.org/10.1111/1365-2656.12013
https://www.frontiersin.org/journals/psychology/
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Oksman et al.

Early Childcare Environment and Sociability

Dobewall, H., Hakulinen, C., Pulkki-Raback, L., Seppild, I., Lehtimaki, T.,
Raitakari, O. T., et al. (2018). The role of oxytocin receptor gene (OXTR) and
mother’s emotional warmth in predicting adulthood sociability. Pers. Indiv. Diff.
125, 74-79. doi: 10.1016/j.paid.2017.12.030

Dunbar, R. I. M. (2010). The social role of touch in humans and primates:
behavioural function and neurobiological mechanisms. Neurosci. Biobehav. Rev.
34, 260-268. doi: 10.1016/j.neubiorev.2008.07.001

Elovainio, M., Jokela, M., Rosenstrom, T., Pulkki-Raback, L., Hakulinen, C.,
Josefsson, K., et al. (2015). Temperament and depressive symptoms: what is the
direction of the association? J. Affect. Disord. 170, 203-212. doi: 10.1016/j.jad.
2014.08.040

Feingold, A. (1994). Gender differences in personality: a meta-analysis. Psychol.
Bull. 116, 429-456. doi: 10.1037/0033-2909.116.3.429

Gelman, A., and Hill, J. (2007). Data Analysis Using Regression and
Multilevel/Hierarchical Models. Cambridge: Cambridge University Press.

Gluschkoff, K., Oksman, E., Knafo-Noam, A., Dobewall, H., Hintsa, T,
Keltikangas-Jarvinen, L., et al. (2018). The early roots of compassion: from child
care arrangements to dispositional compassion in adulthood. Pers. Indiv. Diff.
129, 28-32. doi: 10.1016/.paid.2018.03.005

Gomajee, R., El-Khoury, F., van der Waerden, J., Pryor, L., and Melchior, M. (2017).
Early life childcare and later behavioral difficulties: a causal relationship? data
from the french EDEN study. J. Econ. Behav. Org. (in press).

Harris, J. R. (1995). Where is the child’s environment? A group socialization theory
of development. Psychol. Rev. 102, 458-489. doi: 10.1037/0033-295X.102.
3.458

Hintsanen, M., Hintsa, T., Widell, A., Kivimaki, M., Raitakari, O. T., and
Keltkangas-Jarvinen, L. (2011). Negative emotionality, activity, and sociability
temperaments predicting long-term job strain and effort-reward imbalance: a
15-year prospective follow-up study. J. Psychosom. Res. 71, 90-96. doi: 10.1016/
j.jpsychores.2011.02.012

Hintsanen, M., Lipsanen, J., Pulkki-Riback, L., Kivimiki, M., Hintsa, T,
and Keltikangas-Jarvinen, L. (2009). EAS temperaments as predictors of
unemployment in young adults: a 9-year follow-up of the cardiovascular risk
in young finns study. J. Res. Pers. 43, 618-623. doi: 10.1016/j.jrp.2009.03.013

Howes, C. (1988). Peer interaction of young children. Monogr. Soc. Res. Child Dev.
53, 1-94. doi: 10.2307/1166062

Hughes, C. (2011). Social Understanding and Social Lives: From Toddlerhood
through to the Transition to School. Abingdon: Taylor & Francis Group.

Hujala, E., Backlund-Smulter, T., Koivisto, P., Parkkinen, H., Sarakorpi, H., Suortti,
O., et al. (2012). The Quality Of Pre-Primary Education. Helsinki: Finnish
Education Evaluation Centre.

Huston, A. C., Bobbitt, K. C., and Bentley, A. (2015). Time spent in child care:
how and why does it affect social development? Dev. Psychol. 51, 621-634.
doi: 10.1037/a0038951

Josefsson, K., Jokela, M., Hintsanen, M., Cloninger, C. R., Pulkki-Raback, L.,
Merjonen, P., et al. (2013). Parental care-giving and home environment
predicting offspring’s temperament and character traits after 18 years. Psychiatry
Res. 209, 643-651. doi: 10.1016/j.psychres.2013.01.007

Laible, D. J., Kumru, A., Carlo, G., Streit, C., Selcuk, B., and Sayil, M. (2017).
The longitudinal associations among temperament, parenting, and turkish
children’s prosocial behaviors. Child Dev. 88, 1057-1062. doi: 10.1111/cdev.
12877

Lippa, R. A. (2010). gender differences in personality and interests: when, where,
and why? Soc. Pers. Psychol. Compass 4, 1098-1110. doi: 10.1111/§.1751-9004.
2010.00320.x

Maccoby, E. E. (1990). Gender and relationships: a developmental account. Am.
Psychol. 45, 513-520. doi: 10.1037//0003-066x.45.4.513

Maccoby, E. E., and Lewis, C. C. (2003). Less day care or different day care? Child
Dev. 74, 1069-1075. doi: 10.1111/1467-8624.00592

Mikinen, T., Laaksonen, M., Lahelma, E., and Rahkonen, O. (2006). Associations
of childhood circumstances with physical and mental functioning in adulthood.
Soc. Sci. Med. 62, 1831-1839. doi: 10.1016/j.socscimed.2005.08.040

Makkonen, T., Ruoppila, I, Rénki, T., Timonen, S., Valvanne, L., and Osterlund,
K. (1981). Operaatio perhe-isi ja synnytys: tutkimus perhesynnytyksestd,
vierihoidosta ja esikoisperheen vuorovaikutuksesta (“operation family”) (Child
Rep.). Helsinki: Mannerheim League of Child Welfare.

Malouff, J. M., Thorsteinsson, E. B, and Schutte, N. S. (2005). The relationship
between the five-factor model of personality and symptoms of clinical

disorders: a meta-analysis. J. Psychopathol. Behav. Assess. 27, 101-114. doi:
10.1007/510862-005-5384-y

McCrae, R. R, and Costa, P. T. (1988). Recalled parent-child relations and adult
personality. J. Pers. 56, 417-434. doi: 10.1111/j.1467-6494.1988.tb00894.x

Melhuish, E. (2015). Early childhood environments: long-term consequences of early
childhood education and parenting. In s. Hay (ed.), early years education and
care. Oxford, UK: Routledge, 29-49.

Miettunen, J., Veijola, J., Lauronen, E., Kantojérvi, L., and Joukamaa, M. (2007).
Sex differences in cloninger’s temperament dimensions—a meta-analysis.
Compr. Psychiatry 48, 161-169. doi: 10.1016/j.comppsych.2006.10.007

Mitra, A. (2007). “Multicollinearity;” in Encyclopedia of Measurement and Statistics,
ed. N. J. Salkind, (Thousand Oaks, CA: SAGE Publications), 639-641. doi:
10.4135/9781412952644

Nakao, K., Takaishi, J., Tatsuta, K., Katayama, H., Iwase, M., Yorifuji, K., et al.
(2000). The influences of family environment on personality traits. Psychiatry
Clin. Neurosci. 54, 91-95. doi: 10.1046/j.1440-1819.2000.00642.x

Oksman, E., Rosenstrom, T., Hintsanen, M., Pulkki-Réback, L., Viikari, J.,
Lehtiméki, T., et al. (2018). A longitudinal multilevel study of the “social”
genotype and diversity of the phenotype. Front. Psychol. 9:2034. doi: 10.3389/
fpsyg.2018.02034

Plomin, R. (1976). Extraversion: sociability and impulsivity? J. Pers. Assess. 40,
24-30. doi: 10.1207/s15327752jpa4001_6

Plomin, R., Pedersen, N. L., McClearn, G. E., Nesselroade, J. R., and Bergeman, C. S.
(1988). EAS temperaments during the last half of the life span: twins reared
apart and twins reared together. Psychol. Aging 3, 43-50. doi: 10.1037/0882-
7974.3.1.43

Power, C., Stansfeld, S., Matthews, S., Manor, O., and Hope, S. (2002). Childhood
and adulthood risk factors for socio-economic differentials in psychological
distress: evidence from the 1958 British birth cohort. Soc. Sci. Med. 55, 1989
2004. doi: 10.1016/S0277-9536(01)00325-2

Raitakari, O. T., Juonala, M., Ronnemaa, T., Keltikangas-Jarvinen, L., Résénen, L.,
Pietikdinen, M., et al. (2008). Cohort profile: the cardiovascular risk in young
Finns study. Int. J. Epidemiol. 37, 1220-1226. doi: 10.1093/ije/dym225

Roberts, B. W., Walton, K. E., and Viechtbauer, W. (2006). Patterns of mean-level
change in personality traits across the life course: a meta-analysis of longitudinal
studies. Psychol. Bull. 132, 1-25. doi: 10.1037/0033-2909.132.1.1

Robins, R. W., Tracy, J. L., and Sherman, J. W. (2007). “What kinds of methods do
personality psychologists use? A survey of journal editors and editorial board
members,” in Handbook Of Research Methods In Personality Psychology, eds
R. W. Robins, R. C. Fraley, and R. F. Krueger, (New York, NY: Guilford Press),
673-678.

Rosenstrom, T., Jokela, M., Puttonen, S., Hintsanen, M., Pulkki-Raback, L., Viikari,
J. S., et al. (2012). Pairwise measures of causal direction in the epidemiology of
sleep problems and depression. PLoS One 7:¢50841. doi: 10.1371/journal.pone.
0050841

Rubin, K. H., and Pepler, D. J. (1995). “The relationship of child’s play to social-
cognitive growth and development,” in Friendship and Social Relations in
Children, eds H. C. Foot, A. J. Chapman, and J. R. Smith, (Piscataway, NJ:
Transaction Publishers), 207-232.

Safra, L., Tecu, T., Lambert, S., Sheskin, M., Baumard, N., and Chevallier, C. (2016).
Neighborhood deprivation negatively impacts children’s prosocial behavior.
Front. Psychol. 7:1760. doi: 10.3389/fpsyg.2016.01760

Sikkinen, S., and Kuoppala, T. (2011). Statistical Report Of Childrens Day Care
2011. Helsinki: National Institute of Health and Welfare

Silk, J. B. (2007). Social components of fitness in primate groups. Science 317,
1347-1351. doi: 10.1126/science.1140734

Silk, J. B., Beehner, J. C., Bergman, T. J., Crockford, C., Engh, A. L., Moscovice,
L. R, etal. (2010). Strong and consistent social bonds enhance the longevity of
female baboons. Curr. Biol. 20, 1359-1361. doi: 10.1016/j.cub.2010.05.067

Taguma, M., Litjens, I., and Makowiecki, K. (2012). Quality Matters in Early
Childhood Education and Care: Finland. 2, rue Andre Pascal, F-75775 Paris
Cedex 16. France: OECD Publishing.

van Buuren, S., and Groothuis-Oudshoorn, K. (2013). MICE: multivariate
imputation by chained equations in R. J. Stat. Softw. 45, 1-67.

Vandell, D. L., Belsky, J., Burchinal, M., Steinberg, L., and Vandergrift, N. (2010).
Do effects of early child care extend to age 15 years? Results from the NICHD
study of early child care and youth development. Child Dev. 81, 737-756.
doi: 10.1111/.1467-8624.2010.01431.x

Frontiers in Psychology | www.frontiersin.org

September 2019 | Volume 10 | Article 2060


https://doi.org/10.1016/j.paid.2017.12.030
https://doi.org/10.1016/j.neubiorev.2008.07.001
https://doi.org/10.1016/j.jad.2014.08.040
https://doi.org/10.1016/j.jad.2014.08.040
https://doi.org/10.1037/0033-2909.116.3.429
https://doi.org/10.1016/j.paid.2018.03.005
https://doi.org/10.1037/0033-295X.102.3.458
https://doi.org/10.1037/0033-295X.102.3.458
https://doi.org/10.1016/j.jpsychores.2011.02.012
https://doi.org/10.1016/j.jpsychores.2011.02.012
https://doi.org/10.1016/j.jrp.2009.03.013
https://doi.org/10.2307/1166062
https://doi.org/10.1037/a0038951
https://doi.org/10.1016/j.psychres.2013.01.007
https://doi.org/10.1111/cdev.12877
https://doi.org/10.1111/cdev.12877
https://doi.org/10.1111/j.1751-9004.2010.00320.x
https://doi.org/10.1111/j.1751-9004.2010.00320.x
https://doi.org/10.1037//0003-066x.45.4.513
https://doi.org/10.1111/1467-8624.00592
https://doi.org/10.1016/j.socscimed.2005.08.040
https://doi.org/10.1007/s10862-005-5384-y
https://doi.org/10.1007/s10862-005-5384-y
https://doi.org/10.1111/j.1467-6494.1988.tb00894.x
https://doi.org/10.1016/j.comppsych.2006.10.007
https://doi.org/10.4135/9781412952644
https://doi.org/10.4135/9781412952644
https://doi.org/10.1046/j.1440-1819.2000.00642.x
https://doi.org/10.3389/fpsyg.2018.02034
https://doi.org/10.3389/fpsyg.2018.02034
https://doi.org/10.1207/s15327752jpa4001_6
https://doi.org/10.1037/0882-7974.3.1.43
https://doi.org/10.1037/0882-7974.3.1.43
https://doi.org/10.1016/S0277-9536(01)00325-2
https://doi.org/10.1093/ije/dym225
https://doi.org/10.1037/0033-2909.132.1.1
https://doi.org/10.1371/journal.pone.0050841
https://doi.org/10.1371/journal.pone.0050841
https://doi.org/10.3389/fpsyg.2016.01760
https://doi.org/10.1126/science.1140734
https://doi.org/10.1016/j.cub.2010.05.067
https://doi.org/10.1111/j.1467-8624.2010.01431.x
https://www.frontiersin.org/journals/psychology/
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Oksman et al.

Early Childcare Environment and Sociability

Waldfogel, J. (2001). international policies toward parental leave and child care.
Future Child. 11, 98-111. doi: 10.2307/1602812

Weisberg, Y. J., DeYoung, C. G., and Hirsh, J. B. (2011). Gender differences in
personality across the ten aspects of the big five. Front. Psychol. 2:178. doi:
10.3389/fpsyg.2011.00178

Weiss, R. S. (1969). The fund of sociability. Society 6, 36-43.
bf02819883

Wellman, H. M., Cross, D., and Watson, J. (2001). Meta-analysis of theory-of-
mind development: the truth about false belief. Child Dev. 72, 655-684. doi:
10.1111/1467-8624.00304

Wells, E. (1980). Behavioral patterns of children in school. Vitality Health Stat. 2.

doi: 10.1007/

Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Copyright © 2019 Oksman, Rosenstrom, Gluschkoff, Saarinen, Hintsanen, Pulkki-
Raback, Viikari, Raitakari and Keltikangas-Jdrvinen. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org

13

September 2019 | Volume 10 | Article 2060


https://doi.org/10.2307/1602812
https://doi.org/10.3389/fpsyg.2011.00178
https://doi.org/10.3389/fpsyg.2011.00178
https://doi.org/10.1007/bf02819883
https://doi.org/10.1007/bf02819883
https://doi.org/10.1111/1467-8624.00304
https://doi.org/10.1111/1467-8624.00304
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology/
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

	Associations Between Early Childcare Environment and Different Aspects of Adulthood Sociability: The 32-Year Prospective YoungFinns Study
	Introduction
	Sociability
	Early Childcare Environments

	Materials and Methods
	Participants
	Measures
	Early Childcare Environment
	Adulthood Sociability
	Covariates

	Statistical Analyses

	Results
	Overall Adulthood Sociability
	Different Aspects of Adulthood Sociability

	Discussion
	Strengths and Limitations

	Conclusion
	Data Availability
	Ethics Statement
	Author Contributions
	Funding
	Supplementary Material
	References


