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Editorial on the Research Topic
Causes and consequences of solitude in children and adolescents

Solitude has been conceptualized as physical or perceived separation from others or a
state of no social interaction (see McVarnock et al.). Historical perspectives have
highlighted both the benefits and costs of solitude for children and adolescents. On the
one hand, spending time alone is believed to promote important developmental skills, such
as self-regulation and the attainment of autonomy. On the other hand, there is a prevalent
concern that excessive time alone will deprive children and adolescents of the valuable and
unique opportunities and benefits that come with peer interactions. This paradox illustrates
the complex nature of solitude. Nine articles in the Research Topic of “Causes and
Consequences of Solitude in Children and Adolescents” clarify a broad range of
viewpoints and offer substantial empirical evidence to the following themes. The
constructs and pathways reviewed or empirically examined in this Research Topic are
presented in Figure 1.

Conceptualization, assessment, and implications of
the heterogeneous nature of solitude

McVarnock et al. reviewed the operational definition and measurement of solitude in
psychological studies of children, adolescents, and emerging adults since the year 2000. The
authors identified 19 empirical studies which measured “spending time alone” using three
main approaches: experiments, retrospective reports and experience sampling measures.
The majority of these studies focused on merging adults, with a few focused on adolescents
and only one examining solitude in children. The considerable variation within
measurement approaches, including the operational definitions of “solitude” and the
outcomes assessed, may impact study findings. Despite the variation, overall solitude was
associated with negative outcomes. However, implications of solitude vary depending on
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Moderators:

Social Play Behavior (B)

Language Competencies (B)
Resilience (Zhu, Zhang)

Positive Classroom Climate (K)
Teacher-child Relationships (Zhu, Yin)
Classroom Sociable Norm (H)

Constructs Related to Solitude:

Time alone (M; Zhou)

Activities When Alone (M; Zhou)

Autonomous Motivation for Solitude (M; Zhou)
Affinity for Aloneness (Zhou)

Child/Adolescent Adjustment:

Positive and Negative Affect (M)
Identity Development (M)

Basic Needs Satisfication (M; Zhou)
Internalizing Problems (Zhu, Zhang):
Loneliness (M; Zhou; K; H)

Social Withddrawal:

Shyness (B; K)

Social Avoidance (Zhu, Yin)
Unsociability (Zhu, Zhang; H)
Preference for Solitude (C)
Solitary Behavior (D)

FIGURE 1

Depressive Symptoms (Zhou; B; H)
Anxiety Problems (B)

Anxious-fearful Behavior (Zhu, Yin)
Language Problems (B)

Prosocial Behavior (Zhu, Yin; Zhu, Zhang)
Peer Exclusion (Zhu, Yin; Zhu, Zhang)
Interpersonal Skills (Zhu, Zhang)
Self-esteem (H)

Constructs and pathways reviewed or empirically examined in this Research Topic. M, McVarnock et al.; Zhou, Zhou et al.; B, Baardstu et al.; K,
Katulis et al.; Zhu, Yin, Zhu et al.; Zhu, Zhang, Zhu et al;; H, Hu et al.; C, Chen et al.; D, Druskin et al..

several factors, including activities engaged while alone, and how
voluntarily and for what reasons individuals choose to spend time
in solitude.

Zhou et al. identified four groups of Chinese late adolescents
using latent profile analysis according to the activities they engaged
in when alone, their motivation and attitude for solitude and how
much time they spent alone. The four groups were: an absence of
aloneness group (21.13%), who spent the least time alone; an
positive motivational solitude group (29.01%), who reported the
highest autonomous motivation for solitude and highest affinity for
aloneness; an negative motivational solitude group (38.03%), who
reported the highest aversion to aloneness; and an activity-oriented
solitude group, who reported most likely to engage in physical
activities when alone. Among the four groups, the negative
motivational solitude group reported the highest levels of
loneliness and depressive symptoms and the lowest levels of basic
needs satisfaction; the absence of aloneness group reported the
lowest levels of loneliness; the other two groups fell in between. This
study sheds light on the heterogeneous nature of solitude. Echoing
McVarnock et al., the findings highlight the importance to consider
activities while alone and motivations for solitude when examining
implications of solitude for adjustment.

The complex relations between social
withdrawal and adjustment in children
and adolescents

Social withdrawal, i.e., children choosing to reduce engagement
in peer interaction, is one of the major causes of solitude (see
McVarnock et al.). There are three types of social withdrawal,

Frontiers in Psychiatry

characterized by specific combinations of social approach and
avoidance motivations: shyness (high approach; high avoidance),
social avoidance (low approach; high avoidance) and unsociability
(low approach; low avoidance). Overall, social withdrawal is
associated with maladjustment, and several articles examined the
moderating effects of individual and environmental factors on
this association.

Baardstu et al. found that childhood shyness from 18 months to
five years old predicted internalizing difficulties and language
problems at eight years old. In addition, high levels of language
competencies and social play behaviors buffered against later
anxiety problems among shy children. Katulis et al. found that
shyness, emotional reactivity, and rejection sensitivity in grades 5-7
predicted loneliness 4-5 months later, and these associations were
mitigated by positive classroom climate.

Zhu et al. found that higher social avoidance was related to
higher peer exclusion and lower prosocial behavior among Chinese
migrant preschoolers. In addition, teacher-child relationship
moderated these associations. Specifically, the association between
social avoidance and peer exclusion was weaker for children with
higher teacher-child closeness, whereas the associations between
social avoidance and peer exclusion and anxious-fearful behavior
were stronger for children with higher teacher-child conflict.

Zhu et al. found that higher unsociability was related with higher
peer exclusion and internalizing problems, and related with lower
prosocial behaviors and interpersonal skills among Chinese migrant
preschoolers. Moreover, these associations were buffered by children’s
resilience. Hu et al. found that higher unsociability was related with
higher depression and loneliness, and related with lower self-esteem
among Chinese adolescents in grades 4-8. In addition, these relations
were exacerbated in classrooms with high sociable norm.
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Changes in solitude motivation from a
developmental perspective

During the transition from childhood to adolescence,
individuals’ preference for solitude (PFS) increases as they grow
older. Adolescents need to find a balance between the desire for
social connection and the desire for independence. Because these
desires are shaped by the social-cultural contexts, the rate at which
PES develops may vary across social-cultural contexts. Chen et al.
found that for both urban and rural Chinese adolescent, PES
increased from Grade 6 to Grade 8. Moreover, in accordance with
the more salient individualistic values in urban regions, PFS
increased faster among urban adolescents than rural adolescents.

Besides the articles mentioned above, Druskin et al. observed
preschoolers’ in-school social behaviors and found that compared
with typically developing children, children with high behavioral
inhibition showed more reticent and solitary behavior, and less
social play and teacher interaction.

In summary, articles in this Research Topic include diverse
samples and cover a wide age range from preschool years to late
adolescence. Several articles advance our understanding about
heterogeneity of solitude and its development. Findings of the
articles, especially those regarding moderators between social
withdrawal and children’s adjustment, have important practical
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implications for reducing adverse implications of solitude for child
and adolescent development.
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Unsociability and social adjustment
of Chinese preschool migrant
children: The moderating role of
resilience

Jingjing Zhu?, Zhenzhen Zhang?, Pin Xu?, Kaiyu Huang3 and
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!Early Childhood Education College, Shanghai Normal University, Shanghai, China, ?Hongkou District
Education College, Shanghai, China, *Qingpu District Education College, Shanghai, China

Objectives: The present study examined the moderating effect of children’s
resilience on the relations between unsociability and social adjustment (i.e., prosocial
behaviors, peer exclusion, interpersonal skills, internalizing problems) in Chinese
preschool migrant children.

Methods: Participants were N = 148 children (82 boys, Mage = 62.32 months,
SD = 6.76) attending two public kindergartens in Shanghai, People's Republic
of China. Mothers provided ratings of children’s unsociability and resilience;
teachers assessed children’s social adjustment outcomes, and children reported their
receptive vocabulary.

Results: Unsociability was positively associated with peer exclusion and internalizing
problems, and negatively associated with prosocial behaviors and interpersonal
skills among Chinese preschool migrant children. Moreover, children’s resilience
significantly moderated the relationship between unsociability and social adjustment.
Specifically, among children with lower levels of resilience, unsociability was
significantly and positively associated with peer exclusion and internalizing problems,
while among children with higher levels of resilience, unsociability was not
associated with social adjustment difficulties.

Conclusion: The current findings inform us of the importance of improving
children’s resilience to buffer the negative adjustment among Chinese migrant
unsociable young children. The findings also highlight the importance of considering
the meaning and implication of unsociability for preschool migrant children in
Chinese culture.

preschool migrant children, resilience, unsociability, social adjustment, China

Introduction

In early childhood, peer relationship plays an essential and unique role to children’s social,
emotional, and cognitive development (1). Children who do not engage in peer interactions
(e.g., socially withdrawn children) may miss out on the potential benefits of interactive
experiences, peer support, and other benefits that come from such social situations, which
cause a host of behavior problems and adjustment difficulties, exposing those children to
additional psychological developmental risks and dilemmas (2). Social withdrawal is defined
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as the behavior of children who inhibit themselves from participating
in peer interactions and exhibit solitary pastimes in social contexts
(2, 3). According to the conceptual model proposed by Asendorpf,
children’s social withdrawal behavior is determined by a combination
of social approach motivations (i.e., desire to seek social interactions)
and social avoidance motivations (i.e., desire to avoid social
interactions), which can be further classified as shyness, unsociability,
and social avoidance (4, 5). Unsociability and shyness are based
on different levels of internal approach and avoidance motivations
in challenging social situations (6). Shyness is characterized by
approach-avoidance motivation conflict, in which shy children
want to play with their peers but are simultaneously inhibited
by fear and anxiety (5). In contrast, unsociability is characterized
as reflecting a combination of low social approach motivation
and low social avoidance motivation, referring to behaviors in
which children are not interested in social activities and do not
actively resist the interaction of others (5). However, shyness and
unsociability are positively associated with withdrawal behaviors, as
well as negatively associated with social initiations and psychological
engagement during peer interactions (7). Shyness and unsociability
are characterized as related but distinct constructs and, therefore, it
has become common practice to control for any shared variance in
order to explore their unique effects and implications (7).

Unlike shyness, unsociability has been considered a relatively
benign form of social withdrawal, particularly in early childhood,
this might be due to the endorsement of preferred solitary behavior
in individualistic societies (7, 8). In support of this notion, results
from a study among young children suggested that unsociability is
not necessarily associated with perceived social and physiological
adjustment (i.e., peer problems, internalizing problems, social
anxiety) (7). Because collectivistic cultures society such as China
places a high emphasis on social interdependence and group
affiliation, parents teach children to form a sense of family affiliation
and responsibility from an early age (9). In this regard, unsociable
children who pursue their preferences rather than stay in groups may
be considered anti-collective and selfish, which may cause adverse
reactions from others and increase their risk of negative social
adjustment (10). For example, results from previous studies showed
that unsociability in Chinese adolescents and preschool children was
uniquely associated with peer problems (i.e., peer victimization, peer
exclusion), internalizing problems (i.e., loneliness, depression), and
academic problems (11, 12).

In recent years, with the accelerated development of the economy
and urbanization process in China, rural-to-urban migration has
gradually become one of the most salient contextual factors shaping
Chinese family life in the 21st century (13). According to the “Annual
Report on Chinas Education for Migrant Children (2019-2020),
the number of migrant children under 17 years old in China was
34.26 million, among which the size of preschool migrant children
under 5 years old had reached 10.53 million, which is accounting
for 30.74% of the total number of migrant children, ranking first
among all age groups and the most significant increase (14).
Furthermore, compared to school-age migrant children, preschool
migrant children face enormous challenges, such as the upbringing
setting transition from family to kindergarten, the rapid development
period of physics and physiology, as well as the adaptation of
increasingly complex external environment, which all have caused
certain impacts and challenges to cognitive development and
interpersonal interactions (15). Thus, we cannot ignore the social
adjustment of preschool migrant children.
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To our knowledge, the relations between Chinese children’s
migrant experience and psychological well-being have been extensive
study in the past decade. For example, previous studies indicated
that compared with non-migrant children, migrant children are more
likely to experience higher prevalence of mental health problems,
including depression, social anxiety, and behavior problems (16,
17). Both residential and school mobility represent significant
ecological transitions for children, which is a major challenge for
the positive adjustment of migrant children. The migrant children’s
social adjustment is also influenced by the hukou system, which
allocates residency rights to the birth population, linking their
rights and benefits to their hukou status and location. Previous
evidence revealed that the preservation of the current hukou system
of household registration might expose urban migrants to unfair
maltreatment and make migrants a vulnerable social group (18).
Because migrant parents and children do not have legal registration
status in the city. As a result, migrant children do not have the
same privileges as urban children, which do not have access to the
same quality of education in public schools. In such cases, migrant
children may not be able to access stable support from the city,
which perhaps leads to their social maladjustment. In addition, it
has been found that the screen rate for social withdrawal is higher in
migrant children than in non-migrant children in China (19). Thus,
migrant children may be more likely to exhibit unsociable behavior.
Accordingly, in the present study, we sought to examine the relations
of unsociability with social adjustment in Chinese migrant children.
To our knowledge, the only existing study related to this topic is the
one conducted by Ding et al. (20) on relations between unsociability
and adjustment in migrant children in China. The researchers found
in that study that unsociability is more evidently associated with
social adjustment problems in Chinese migrant children than in
non-migrant children.

Notwithstanding, not all unsociable children undergo social
maladjustment, implying that some potential risk or protective
factors may affect adjustment outcomes for withdrawn children in
China (21, 22). The previous study has found that some migrant
children “disadvantaged—resilient—well-developed”
trajectory, resulting in positive physiological adjustment (23).

follow a

Resilience, as “the process of, capacity for, or outcome of successful
adjustment despite challenging or threatening circumstances,’
is regarded as an important protective factor for emotional and
behavior problems of children (24). Accordingly, we would focus
on unsociability in the current study, which has drawn noticeably
less consideration than shyness among Chinese young children
(12). More precisely, we explored the potential moderating role of
resilience in relations of unsociability with social adjustment in a
sample of preschool migrant children in China.

Unsociability and social adjustment

Cultural contexts play an important role in the development
of children’s social behavior and adjustment functioning (9). The
attitudes of peers, parents and teachers to specific social behaviors
vary across cultures, which influence children’s social, emotional, and
school adjustments (25). In western societies, unsociability does not
imply low social skills and is sometimes viewed as an expression
of personal choice, autonomy, or self-oriented action (8). Thus,
unsociability is considered to be a relatively benign form of social
withdrawal. In this regard, previous evidence consistently revealed
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that unsociability is not associated with internalizing problems,
peer problems, and social anxiety in children from early childhood
through early adolescence (7, 26), and peers also report greater
acceptance of unsociable children than shy peers (27). However,
the Chinese Confucian culture emphasizes children’s obedience
to the expectations and standards of authoritative parents, but
unsociable behavior is notably characterized by solitary action, and
unsociable children do not inhibit their willingness to continue to
indulge in solitary play because of the needs of the surrounding
environment, which is clearly at odds with the demands of a
collectivist culture (28). Thus, unsociability is more likely to cause
negative outcomes on children’s social, psychological, and school
adjustment in Chinese society. For example, Liu et al. found
that unsociability was associated with adjustment difficulties more
strongly in Chinese children than in their Canadian counterparts
(29). Furthermore, in a sample of Chinese early adolescents, research
evidence suggested that unsociability was associated with peer
difficulties, school maladjustment, and internalizing problems (11,
30), even in early childhood (12, 31).

Given that unsociable children experience increased adjustment
difficulties, not to mention preschool migrant children in China,
it is crucial to identify factors that “protect” or “buffer” against
negative outcomes. One area of interest involves the role of resilience,
which has been found to alleviate children’s internalizing problems,
peer problems, and prosocial behaviors (32). Additionally, previous
evidence also indicated that higher levels of resilience help reduce
social withdrawal behaviors among Chinese left-behind preschool
children (33), but the effect on unsociability remains unclear. While
previous study has identified the protective influence of resilience on
social adjustment among Chinese children, little research examined
the resilience in moderating the relations between unsociability
and social adjustment, particularly among rural-to-urban migrant
preschoolers in China. Therefore, this study would examine the
relations between unsociability and social maladjustment and further
explore the moderating role of resilience in these relations among
Chinese migrant preschoolers.

Resilience: A moderator

Resilience is defined as an individual’s flexibility to cope with
different difficulties and challenges in life and the ability to recover
from adversities and misfortunes (34). Miller found that among
students with learning disabilities, compared to non-resilience, those
with higher levels of resilience could gain successful experiences,
begin to identify areas of strength, and engage in activities with
peers (35). This further suggested that when adverse situations or
risk factors hinder children’s development, children’s resilience could
serve as a protective factor, stimulating their inherent qualities,
reducing the harmful effects of adverse situations on children, and
making them more adaptable (36). Moreover, resilience has been
considered an essential element in positive psychology, and it has
been found to be associated with children’s subjective well-being and
positive cognitions during childhood (37, 38). For example, children
with higher levels of resilience perceive less distress and stress, and are
less likely to suffer from anxiety and depression (39). In conclusion,
resilience can contribute to positive developmental outcomes for
disadvantaged children.

As discussed above, because of the increased risks faced by
migrant children, there is a need to identify protective factors
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that can help them successfully adapt to new environments, and
manage the accompanying psychological and adjustment challenges
that acculturation encompasses. According to the protective factor
model, when certain positive internal characteristics are present,
individuals will have an immunity to stress, which reduces the
negative impact of stress on the individual’s adjustment functioning
(40). Thus, resilience could act as a positive inner characteristic
that reduces or counteracts the negative impact of risk factors on
individual development outcomes. Previous studies found that the
protective effects of resilience for disadvantaged children (41-43).
For example, Martinez-Torteya et al. (41) have found that in early
childhood, resilience played a protective role in maintaining positive
adaptive and easy temperamental characteristics in children exposed
to domestic violence, compared to their non-resilient counterparts
(41). Furthermore, previous research suggested that resilient children
enable positive adaptation despite maltreatment (44). Sattler and
Gershoff also found that children in poverty who reached higher
levels of resilience at entry to kindergarten exhibit similar academic
achievement throughout elementary school as children not in poverty
(45). Similarly, the findings were found in a study sample of Chinese
children. For example, Fan and Fan found that higher levels of
resilience could reduce the psychological adjustment difficulties
(e.g., depression, loneliness, self-esteem) among Chinese left-behind
children (42). They identified resilience as a quality necessary
for the growth of children in adversity. It has been found that
resilience moderated the relationship between peer victimization
and depression among migrant school-age children in China (43).
Specifically, the negative impact of peer victimization on depressive
symptoms decreased with the increased levels of resilience.

In conclusion, most of the existing literature generally points to
the positive development of disadvantaged children from a resilience
perspective, and little work has yet examined the moderating role
of resilience in the relationship between unsociability and social
adjustment among unsociable migrant preschoolers in the context of
Chinese culture.

The present study

As mentioned above, unsociability is incompatible with the
traditional Chinese values of social interdependence and group
affiliation (10). As such, unsociability has been found to cause a
range of children’s adjustment difficulties (12, 31), and it could
be inferred that migrant unsociable children would face greater
adjustment difficulties. According to the stress-buffer model (46, 47),
although migrant unsociable children experience double distress of
life environment and psychological problems, considering resilience
as the potential quality for children could buffer the effects of
“migration” and “unsociability,” then they would show the positive
social adjustment. Indeed, existing studies have indicated that
resilience could reduce migrant children’s adjustment problems (23,
32, 48). Previous studies have focused on the impact of relative
unsociability and social adjustment difficulties among Chinese non-
migrant children (12, 31). However, the underlying mechanism
of resilience in the relations between unsociability and social
adjustment is unclear among Chinese preschool migrant children
(20). Furthermore, previous research has found that compared to
unsociable girls, unsociable boys would be less accepted by their
peers, experience more peer problems, and have poorer quality of
friendships (49). Thus, we examined the gender differences in the
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subsequent analysis. In addition, children’s social communicative
competence plays a vital role in children’s peer experiences (50). It has
been indicated that children’s receptive vocabulary is associated with
socioemotional adjustment (51). Therefore, it is critical to control for
migrant children’s receptive vocabulary in the study.

In summary, the primary purpose of the present study was to
examine the moderating role of resilience between unsociability and
social adjustment among preschool migrant children in China. To
be consistent with the previous research (e.g., 11, 12), we focused
on four main aspects of social adjustment: prosocial behaviors,
peer exclusion, interpersonal skills, and internalizing problems.
Based on the extant literature, we expected that unsociability was
significantly associated with adjustment difficulties. Furthermore,
it was hypothesized that resilience would moderate the relations
between unsociability and social adjustment. While at higher levels
of resilience, it would serve to buffer unsociable migrant preschoolers
from experiencing social maladjustment (see Figure 1).

Materials and methods

Participants

Participants were N = 148 preschool migrant children (82
boys, Mg = 62.32 months, SD =
public kindergartens in Shanghai, People’s Republic of China. All

6.76) recruited from two

children were of Han ethnicity, which represents over 97% of
China’s population.

Nearly 22% of the mothers and 24% of the fathers had completed
high school; 40% of the mothers and 27% of the fathers had
completed junior college; 35% of the mothers and 41% of the
fathers had earned a bachelor’s degree, and 3% of the mothers and
8% of the fathers had earned a postgraduate degree. Maternal and
paternal scores were averaged to create a broader measure of parental
education (with higher scores representing higher education).

Procedure

The present study was reviewed and approved by the ethics
review board of Shanghai Normal University. Written consent was
obtained from parents of all migrant preschoolers. The participation
rate was 98%. Mothers rated their children’s unsociability and
resilience. During children’s testing sessions, we assessed children’s
receptive vocabulary. Teachers completed measures of children’s
social adjustment.

Measures

Maternal ratings

Mothers completed the Chinese version of Child Social
Preference Scale (CSPS) (31, 52). Of particular interest was the
subscale assessing unsociability, which comprises 4 items (e.g., “My
child is just as happy to play quietly by his/herself than to play
with a group of children,” a = 0.65). Given the common conceptual
overlap and similar patterns of adjustment among Chinese youth,
it is important to control for any common variation with shyness
when exploring the implications of unsociability among Chinese
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migrant children (29, 52). As such, mothers also completed the
shyness subscale, which comprises 7 items (e.g., “My child seems
to want to play with other children, but is sometimes nervous to,”
o = 0.86). Items were rated on a five-point scale (from 1 = “not
at all” to 5 = “a lot”). These items were aggregated to create the
unsociability and shyness score, with higher scores indicating higher
levels of unsociability and shyness.

Mothers also completed the Chinese version of Ego-Resiliency
Scale (ERS) (53). The ERS scale comprises 11 items (e.g., “Freezes up
when things are stressful, or else keeps doing the same thing over and
over again”; a = 0.89). Items were rated on a nine-point scale (from
1 = “not at all” to nine = “alot”), with higher scores indicating higher
levels of resilience.

Teacher ratings

Teachers were asked to completed the Chinese version of Child
Behavior Scale (CBS) (54, 55). Of particular interest were subscales
assessing prosocial behaviors (6 items, e.g., “Help other children”;
o = 0.90) and peer exclusion (7 items, e.g., “Not welcomed by other
children”; a = 0.86). Items were rated on a three-point scale (from
1 = “doesn’t apply” to 3 = “certainly applies”), with higher scores
indicating higher levels of prosocial behaviors and peer exclusion.
The CBS has been shown to be reliable and valid in young Chinese
children (55).

Teachers also completed the Chinese version of Social Skills
Teacher Rating System (SSTRS) (56, 57). We were particularly
interested in the subscales assessing interpersonal skills (11 items, e.g.,
“Make friends easily”; a = 0.90) and internalizing problems (4 items,
e.g., “Looks lonely”; o = 0.66). Items were rated on a three-point scale
(from 0 = “never” to 2 = “always”), with higher scores indicating
higher levels of interpersonal skills and internalizing problems. The
SSTRS has been shown to be reliable and valid in young Chinese
children (57).

Children assessments

Children’ receptive vocabulary was assessed using the Chinese
version of the Peabody Pictures Vocabulary Test (PPVT-III) (58).
The scale consists of 204-items, for every item include four pictures, a
picture was shown on a quadrant, and the child was asked to identify
the picture that best fit the word that was read to the child. Testing
took place in blocks of eight items. If a child made more than six
errors within a single block of eight items, testing was discontinued.
The final receptive-vocabulary scores (range from 0 to 204) were
computed by subtracting all the incorrect and missed answers from
the total number of items (i.e., 204), and with higher scores indicating
higher levels of receptive-language skills (59). The PPVT-III has been
shown to be reliable and valid in Chinese children (12).

Statistical analysis

We used SPSS 26.0 software for data analysis. Preliminary
analyses included a series of t-tests to explore gender differences
and correlations among study variables. Next, we used the PROCESS
macro (Model 1) with non-parametric bootstrapping with 1,000
resamples to explore moderating effect (60). The significant effects
were probed with a 95% bias-corrected confidence interval (CI) (61).
Finally, the Johnson-Neyman (J-N) technique was used to probe
significant interactions (62), as suggested by other researchers (49).
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Results

Preliminary analyses

Descriptive statistics and correlations for all study variables
are displayed in Table 1. The results of the -tests indicated that
there were significant gender differences in prosocial behaviors
(Mpoy = 2.24, SD = 0.57; Mgiyy = 245, SD = 0.52, t = —2.27, p = 0.02),
peer exclusion (Mpo, = 1.23, SD = 0.43; My = 1.07, SD = 0.20,
t =2.72, p = 0.007), and interpersonal skills (Mbo), =1.36, SD = 0.44;
Mgy = 1.57, SD = 0.36, t = —3.11, p = 0.002). There were no
gender differences in internalizing problems (Mbo), =0.23,SD =0.33;
Mgy = 0.14, SD = 0.25, t = 1.66, p = 0.10), resilience (Mp,, = 6.36,
SD = 1.02; Mgy = 6.62, SD = 1.02, t = —1.55, p = 0.12), and
unsociability (Mpoy = 1.76, SD = 0.57; Mgiyy = 1.67, SD = 0.58, = 0.93,
p=035).

As indicated in Table 1, Unsociability was significantly and
positively associated with peer exclusion and internalizing problems
(marginal significant), and was significantly and negatively associated
with prosocial behaviors and interpersonal skills. Resilience was not

10.3389/fpsyt.2023.1074217

significantly associated with indices of social adjustment. Children’s
age was significantly and positively associated with prosocial
behaviors and interpersonal skills. Children’s receptive vocabulary
was significantly and positively associated with prosocial behaviors
and interpersonal skills, and significantly and negatively associated
with unsociability, peer exclusion, and internalizing problems.
Parental education was significantly and positively associated with
resilience. Accordingly, we controlled for child gender, age, receptive
vocabulary, parental education, shyness in the subsequently analyses.

Unsociability, resilience, and social
adjustment

The primary goal of current study was to examine the
moderating effects of resilience in the relations between unsociability
and social adjustment among preschool migrant children. To
accomplish this goal, we tested the effects of unsociability and
resilience (and their interaction) in relation to the outcome
variables (i.e., prosocial behaviors, peer exclusion, interpersonal skills,

Resilience

Social adjustment
(prosocial behavior, peer

Unsociability

FIGURE 1
The hypotheses model.

v

exclusion, interpersonal
skills, internalizing problems)

TABLE 1 Descriptive statistics and inter-correlations for all study variables (N = 148).

i 2 3 4 5 6 7 8 9 | 10 i1

1. Gender

2. Age (month) —0.06

3. Parental education 0.02 0.04 -

4. Receptive 0.10 0.52%** 0.11 —

vocabulary

5. Shyness 0.01 —0.07 0.02 —0.19%

6. Unsociability —0.08 —0.10 0.07 —0.25%* 0.63*** —

7. Prosocial behavior 0.19* 0.46*** 0.10 0.53*** —0.27** —0.29%** —

8. Peer exclusion —0.22%* 0.01 0.04 —0.22** 0.20* 0.25** —0.51*** -

9. Interpersonal skills 0.25%* 0.19* 0.08 0.50** —0.30** —0.32%0%* 0.63** —0.65** -

10. Internalizing —0.14 0.10 0.09 —0.19* 0.24** 0.15% —0.25%** 0.35%** —0.42%*%* —

problems

11. Resilience 0.13 —0.11 0.36*** 0.14 —0.20* —0.19* 0.03 —0.11 0.16 —0.07 —

M — 62.32 - 73.02 1.84 1.72 2.34 1.16 1.45 0.19 6.48

SD — 6.76 — 28.98 0.68 0.57 0.56 0.36 0.42 0.30 1.02
Tp < 0.01,*p < 0.05,*p < 0.01, **p < 0.001.
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internalizing problems), while controlling for children’s gender,’
age, receptive vocabulary, shyness, and parental education. Analyses
were conducted using the SPSS macro PROCESS (60). Results are
displayed in Table 2. These findings were largely consistent with the

1 There were no significant unsociability x gender interaction effects.

TABLE 2 Main and moderating effects of unsociability and resilience on
indices of social adjustment.

Social adjustment variables

6 [t evaue] 55501 2| £

Prosocial behavior

Gender 0.33] 0.13 2.46* [0.06, 0.60]

Child age (month) 0.04| 0.01 | 3.64%* | [0.02,0.07]

Parental education 0.13| 0.09 1.34 [-0.06, 0.31]

Receptive vocabulary 0.01/0.003| 3.52%%* | [0.004, 0.02]

Shyness —0.21| 0.12 | —1.66 [-0.45, 0.04]

Unsociability —0.11| 0.09 | —1.31 [-0.28, 0.06]

Resilience —0.09| 0.07 | —1.14 [-0.23, 0.06]

Unsociability x Resilience 0.07 | 0.06 1.09 [-0.05,0.20] |0.41 11.90***
Peer exclusion

Gender —0.33| 0.16 | —2.05* [-0.64, -0.01]

Child age (month) 0.01| 0.01 0.85 [-0.02, 0.04]

Parental education 0.09| 0.11 0.84 [-0.12,0.31]

Receptive vocabulary —0.01/0.003 | —1.77 [-0.01, 0.001]

Shyness 0.10 0.15 0.67 [-0.19,0.39]

Unsociability 0.14| 0.10 1.36 [-0.06, 0.34]

Resilience —0.04| 0.09 | —0.43 [-0.21, 0.14]

Unsociability x Resilience |—0.17| 0.07 | —2.26* [-0.31,-0.02] |0.17 | 3.61***
Interpersonal skills

Gender 0.37 0.14 | 20.64** [0.09, 0.65]

Child age (month) —0.01| 0.01 | —0.45 [-0.03, 0.02]

Parental education —0.05| 0.10 0.49 [-0.15, 0.24]

Receptive vocabulary 0.01/0.003 | 4.92¢* | [0.01,0.02]

Shyness —0.23| 0.13 | —1.77 [-0.48,0.03]

Unsociability —0.10| 0.09 | —0.11 [-0.28, 0.08]

Resilience 0.004 0.08 0.05 [-0.15, 0.16]

Unsociability x Resilience 0.09| 0.06 1.40 [-0.04,0.22] |0.35| 9.52*%*F
Internalizing problems

Gender —0.17 | 0.16 | —1.06 [-0.48,0.15]

Child age (month) 0.03| 001 | 221* | [0.003,0.06]

Parental education 0.15] 0.11 1.33 [-0.07, 0.36]

Receptive vocabulary —0.01/0.003 | —2.47* [-0.01, -0.002]

Shyness 0.31| 0.15 2.15* [0.03, 0.60]

Unsociability —0.04| 0.10 | —0.38 [-0.24,0.16]

Resilience —0.001 0.09 | —0.002 [-0.17,0.17]

Unsociability x Resilience | —0.18| 0.07 | —2.94** | [-0.32,-0.04] | 0.18| 3.93***
*p < 0.05,%p < 0.01, **p < 0.001.
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correlational analyses (despite the additional control variables). Of
particular interest, there were significant interaction effects between
unsociability and resilience were also found to be related to peer
exclusion and internalizing problems.

Following suggestions by Hayes and Matthes (63), we used the
Johnson-Neyman (J-N) technique to further probe the significant
interactions (all the predictors were standardized for the analyses)
(62). This technique allowed us to estimate a region of significance
for the simple slope of a predictor conditioned on the value of the
continuous moderator. The results found that for the prediction of
peer exclusion and internalizing problems (see Figures 2, 3), when
resilience level was lower than —0.46 SD and 1.22 SD, separately,
unsociability was significantly and positively associated with peer
exclusion and internalizing problems. However, when resilience level
was higher than —0.46 SD and 1.22 SD, separately, unsociability was
no longer associated with peer exclusion and internalizing problems.

Discussion

The goal of the present study was to explore the relations
between unsociability and social adjustment and the moderating role
of resilience in a sample of preschool migrant children in China.
Our results indicated that unsociability was associated with prosocial
behaviors, interpersonal skills, peer exclusion, and internalizing
problems. Additionally, resilience could be viewed as a protective
factor that buffers the negative effects of unsociability on peer
exclusion and internalizing problems. To our knowledge, this was the
first study revealing the moderate role of resilience in the relations
of unsociability with social adjustment, which constitutes significant
contribution to our understanding of the mechanism between social
behaviors and adjustment in different contexts.

Association between unsociability and
social adjustment

Results from the current study suggested that unsociability was
significantly and negatively associated with prosocial behaviors and
interpersonal skills, and significantly and positively associated with
peer exclusion and internalizing problems (marginal significance)
among Chinese preschool migrant children. The findings were
similar to the results of Liu et al. (11), who reported that unsociability
in Chinese non-migrant children and adolescents was significantly
related to peer preference, peer victimization, internalizing problems,
learning problems, and loneliness (11). Zhu et al. (12) also reported
that unsociability was related to peer exclusion, asocial behaviors,
and anxious-fearful among Chinese preschool non-migrant children
(12). However, as indicated by recent research, among non-migrant
preschoolers in urban settings, unsociability was unrelated to
interpersonal skills (64). For migrant children, the life changes and
stressful events caused by migrating from rural-to-urban areas may
expose children to challenges that affect various aspects of their
development, such as their family relationships, peer relationships,
and social competence. This study also supported the argument
that compared with non-migrant unsociable preschoolers, migrant
unsociable preschoolers have poor social skills and may suffer more
social adjustment difficulties.

Chinese society appears to be in flux. It has been argued that social
change has positively impacted the valuation of unsociability, shifting
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FIGURE 2

Johnson-Neyman regions of significance and confidence bands for mother-rated unsociability along resilience in relation to peer exclusion. Solid
diagonal line represents the regression coefficient for unsociability along resilience. Dashed diagonal blue lines are confidence bands—upper and lower
bounds of 95% confidence interval for unsociability regression coefficient along resilience. The vertical blue line indicates the point along resilience at
which the unsociability regression coefficient transitions from statistical significance (left of dashed vertical line) to non-significance (right of dashed

vertical line). The value of the dashed vertical line is —0.46.
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Johnson—Neyman regions of significance and confidence bands for mother-rated unsociability along resilience in relation to internalizing problems.
Solid diagonal line represents the regression coefficient for unsociability along resilience. Dashed diagonal blue lines are confidence bands—upper and
lower bounds of 95% confidence interval for unsociability regression coefficient along resilience. The vertical blue line indicates the point along
resilience at which the unsociability regression coefficient transitions from non-significance (left of dashed vertical line) to statistical significance (right of
dashed vertical line). The value of the dashed vertical line is 1.22.
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attitudes closer to Western society’s prevalent view (28). However,
Chinese culture emphasizes interdependence and maintaining group
harmonization (3). The solitary, non-interacting behaviors have
been perceived as undesirable for social regulation and valuation,
contrary to the goal of social integration. Therefore, unsociable
children are more likely to be negatively evaluated by peers,
parents, and teachers, which affects children’s social, emotional, and
school adjustment (10). In particular, previous evidence revealed
that traditional Chinese values may be maintained to a greater
extent in families and children with a rural background in China
(20). Accordingly, the conflicts between social change and cultural
traditions constitutes a more undesirable environment for unsociable
children in social adjustment. Overall, unsociability was associated
with social adjustment problems in migrant unsociable children in
the present study. The results suggested that migrant unsociable
preschoolers in urban settings are more likely to experience
adjustment difficulties.

Moderating effect of resilience

To be consistent with our hypothesis, this study further
verified the moderating role of resilience. After controlling for
gender, age, receptive language, parental education, and shyness,
the results indicated that resilience moderated the association
between unsociability and peer exclusion and internalizing problems
in Chinese migrant preschool children. Specifically, unsociability
had a significant negative predictive effect on peer exclusion
and internalizing problems when children reported lower levels
of resilience. However, that unsociability had a non-significant
predictive effect on peer exclusion and internalizing problems when
migrant children reported higher levels of resilience.

Such results support the protective factor model of resilience,
which suggests that resilience serves as an individual protective
characteristic that could buffer the deleterious effects of personal
and/or contextual factors (40). In this regard, resilience, which refers
to the capacity of individuals to sustain competent functioning or
cope successfully with significant change, adversity, or risk may
play a vital role in helping unsociable migrant preschoolers to
reduce their risk of social maladjustment (34, 43). Accordingly,
Michele et al. also found that children with higher levels of resilience
displayed more positive emotions, which plays an important role in
the individual’s ability to cope with stress (65). Previous evidence
revealed that socially avoidant preschoolers with higher levels of
emotion regulation would experience fewer internalizing problems
(66). Zhao et al. also found that higher levels of resilience mitigated
the negative effect of less social support on migrant children’s
depression and loneliness (23). Thus, Chinese migrant preschoolers
with higher levels of resilience may exhibit fewer internalizing
problems. Due to their status as “newcomers” in the urban
setting (e.g., school, neighborhood), migrant preschoolers are often
discriminated against because they are regarded to have undesirable
characteristics (e.g., unfamiliar customs, undesirable behaviors) that
mark them as different and then lead them to be rejected, victimized,
or excluded by peers (67). Of note, children with higher levels of
resilience are more curious, enjoy exploring, and exhibit stronger
creativity in playing, which can be accepted and appreciated by peers
(54). Previous evidence also indicated that higher levels of resilience
could buffer the negative effects of peer victimization among rural-
to-urban migrant school-age children in China (43). Consequently,
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Chinese migrant preschoolers with higher levels of resilience may be
less excluded by peers.

Moreover, social integration is one of the disadvantages faced
by preschool migrant children in the process of “migration,
which makes the screen rate of social withdrawal of migrant
children higher than non-migrant children (19). Thus, migrant
children may be more affected by unsociable behavior. Previous
study suggested that unsociability was associated with school and
psychological problems more evidently in migrant children than non-
migrant children (20). According to the stress-buffer model (46, 47),
higher levels of resilience may be a protective factor that buffers
against the negative impact of “migration” and “unsociability” on
social adjustment among migrant preschool children. The previous
evidence also revealed that resilience could be a critical “shield” for
migrant children, reducing the adverse effect of peer discrimination
and improving their social adjustment (48). Accordingly, findings
from the present study suggested we should highlight the positive
effect of resilience on social adjustment among unsociable migrant
preschoolers in China.

Unexpected but interesting, results were that resilience non-
significantly moderated the relations of unsociability with prosocial
behaviors and interpersonal skills in Chinese preschool migrant
children. Unsociability denotes non-fearful preference for solitude
and less interest in initiating peer interactions in childhood (5).
Previous studies revealed that preschoolers are also more self-focused
and ego-centric, and may not pay as much attention to peers (68, 69).
In this regard, unsociable children inherently exhibit less prosocial
behaviors and poor interpersonal skills, and are more likely to be
negatively evaluated by parents and teachers. Moreover, migrant
preschoolers constantly face unfamiliar and challenging settings (15),
and there may be some other factors related to prosocial behaviors
and interpersonal skills. For example, for migrant preschoolers,
the parent-child interactions were characterized as lower frequency,
and less interactions time, resulting in lower levels of parent-child
closeness and mothers responding to children’s needs in negative
and insensitive ways (70). In this case, migrant children could not
learn positive interpersonal skills and exhibit less prosocial behaviors
(71). Thus, the moderating role of resilience in the relations between
unsociability and prosocial behaviors and interpersonal skills may not
be demonstrated in migrant preschoolers.

To summarize, for children with higher levels of resilience,
the influence of unsociability on social adjustment was more non-
significant. For this result, we can suggest that parents, educators, and
others are concerned about migrant children’s unsociable behavior.
The resilience of migrant children also needs to be developed
when providing appropriate interventions to improve the children’s
social adjustment.

Limitations and future direction

This study makes a novel contribution to the extant literature
by providing initial evidence to suggest unsociability associated
with a unique pattern of social adjustment difficulties in Chinese
preschool migrant children, in which resilience was found to be
particularly protective about these relations. Thus, the present
study provided valuable information about the role of context in
preschool migrant children’s social adjustment, and has implications
for prevention and intervention. The findings from this research
concerning the relations of unsociability with social adjustment in
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preschool migrant children suggested that certain vulnerabilities
associated with migrant status may indicate appropriate targets for
prevention and intervention. For example, parents and professionals
should pay particular attention to social adjustment difficulties
(e.g., internalizing problems, peer exclusion, poor interpersonal
skills, less prosocial behaviors) of migrant unsociable children
in various domains (e.g., family, school). Teachers should also
help migrant unsociable children to actively engage in social
interaction in the kindergarten to reduce their adjustment
difficulties. In addition, this study found that resilience could
be particularly protective factor in reducing social adjustment
problems (i.e., internalizing problems, peer exclusion) of unsociable
preschool migrant children. Further research will be critical to the
development of specialized prevention and invention programs
to improve resilience to reduce internalizing problems and peer
exclusion, with practical strategies that are effective for preschool
migrant children.

Notwithstanding, some caveats should be considered in
interpreting the results, with an eye toward future directions.
First, this study only examined preschool migrant children in one
of the most developed cities in China (i.e., Shanghai), which is
substantial regional differences in social and economic development.
Therefore, whether the study results are generalizable remains to be
proven. Thus, we can conduct research in other cities with different
economic and cultural backgrounds in the future. Second, as the
preschoolers can have difficulties reporting their motivations and
cognitions (72), mother provided ratings of unsociability as well as
assessment of resilience of migrant preschoolers. Mothers’ reports
can, to some extent, avoid the subjectivity of children’s self-reports
and thus assess children’s social preferences relatively objectively
(31). Future research should continue to seek to demonstrate
associations between mother-rated unsociability and relevant
constructs assessed via other means, including direct observation
and children’s self-reports. Third, this study was a cross-sectional
survey, significantly limiting our ability to make causal inference
and to establish the direction of effects. In addition, we only
examined the development of unsociability, social adjustment, and
resilience in current preschool migrant children, which is far from
sufficient. In future, a long-term survey is needed to explore the
developmental mechanisms in preschool migrant children. Although
more difficult to operationalize, future research is worthwhile
to fill this gap.

Conclusion

This study focuses on the relations between unsociability
and social adjustment (i.e., prosocial behaviors, peer exclusion,
internalizing problems, interpersonal skills), and the moderating
effect of resilience in preschool migrant children in China. The
results indicated that unsociability is positively associated with
social adjustment difficulties. In addition, consistent with the
hypothesis, resilience moderated the relations of unsociability with
peer exclusion and internalizing problems among Chinese migrant
preschoolers. Specifically, the relations between unsociability and
peer exclusion and internalizing problems were more negative
among children with lower levels of resilience, but not significant
for children with higher levels of resilience. Therefore, this
study suggested that unsociable children with higher levels of
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resilience could mitigate their social adjustment difficulties. The
results provided some implications for exploring the occurrence,
development, and intervention of unsociability in disadvantaged
migrant preschoolers. For migrant unsociable children who
are more willing to be alone and seek less outside support,
perhaps helping them improve resilience could be considered by
parents and educators.
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Research has demonstrated links from early childhood shyness to socioemotional
problems later in life. This longitudinal study explored the role of early social
play behaviors and language skills in the associations between childhood shyness
and later internalizing and language difficulties in school. Participants were
N = 7,447 children (50.1% girls) from the Norwegian Mother, Father, and Child
Cohort Study (MoBa). Latent direct, indirect, and interaction path analyses were
performed within a structural equation framework. Results showed that mother-
rated childhood shyness from age 18 months to age five years was associated with
mother-rated internalizing difficulties and language problems at age eight years.
Lower levels of teacher-reported social play behaviors and poorer language skills
in preschool increased the risk of later anxiety problems among shy children,
whereas higher levels of language competencies and social play behaviors
buffered against later anxiety problems. The study identifies some of the early
risk and protective factors that may influence shy children’s socio-emotional
functioning and adjustment.

MoBa, shyness, adjustment, longitudinal, risk and protective factors, anxiety, depression,
language

1. Introduction

Shyness is a temperament trait that is characterized by wariness, self-consciousness, and
reticence in the face of social novelty and/or situations of perceived social evaluation (1). An
extensive body of studies have demonstrated how early shyness confer increased risk for both
concurrent and prospective difficulties in several developmental domains, and particularly
in the areas of socio-communicative skills and socioemotional adjustment (2, 3). However,
there is growing recognition for the notion that there is heterogeneity in these observed
outcomes [i.e., (4-7)]. In other words, not all shy children are destined to experience or
develop such difficulties. This notion elucidates the importance of identifying early risk and
protective factors that may influence shy children’s developmental course, as this would
allow for greater precision in understanding individual differences in the adjustment and
functioning of shy children.
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Several factors that may influence shy children’s adjustment
have been suggested in the past decades, including the role of
biological factors, such as cortisol levels, individual factors, such
as regulatory functions [i.e., attention bias and inhibitory control;
(8-12)], and environmental factors, such as parental socialization
practices and the quality of relationships with peers and others
[for an overview, see (13)]. Some studies have also demonstrated
the protective (i.e., moderating) role of language skills and social
competencies for shy children’s social and emotional functioning
(2, 14-17).

However, most of this research has mainly been cross-sectional
and using small samples of relatively young children (i.e., toddlers,
preschoolers). For this reason, there is a need for more longitudinal
studies that may expand our knowledge about the long-term
nature of associations between shyness, social behaviors, language
skills, and internalizing difficulties from early childhood and into
school age, including indirect pathways as well as moderating
processes. Thus, using longitudinal data from more than 7,000
children followed from 18 months to age 11 years, the purpose
of the present study was twofold: the first aim was to examine
the long-term prospective links between early childhood shyness
and later internalizing and language problems in school, and the
second aim was to explore the mediating and/or moderating role of
children’s early social play behaviors and language competencies,
as reported by early childhood and education care (ECEC)
teachers, in these links.

Temperamental shyness overlaps conceptually with other
related constructs, such as anxious solitude, behavioral inhibition,
and social reticence. For instance, all these constructs share an
underlying core related to social fear, anxiety, and wariness,
and they also display relatively similar patterns of associations
with adjustment difficulties [see (13), for an overview]. In this
study, we conceptualize shyness as a temperament trait that is
characterized by wariness, anxiety, and discomfort in response to
social novelty and/or self-consciousness in situations of perceived
social evaluation (1, 18). This discomfort mainly derives from the
interpersonal nature of situations and often elicits inhibited and
awkward behaviors, including a desire to withdraw from social
interactions (19).

Over the past decades, much research has uncovered the
behavioral and psychosocial correlates of temperamental shyness
in childhood [for a review, see Rubin et al. (20)]. On a behavioral
level, shyness may manifest as avoidant, withdrawn, awkward,
and inhibited behaviors (e.g., freezing behaviors, watching other
children playing but not joining in) during interactions with peers
or in unfamiliar social situations (21, 22). Psychosocially, shy
children tend to experience lower self-esteem, are perceived to have
lower social competence, and have higher anxiety levels compared
to non-shy children (1, 23).

Many shy children may also experience an approach-avoidance
conflict in which their desire for social interaction (i.e., social
approach) is simultaneously inhibited by social fear and anxiety
(i.e., social avoidance) (19, 24). This motivational conflict could
perhaps explain why shy children often talk less and are less likely to
initiate and participate in social interactions with peers compared
to more outgoing children (2). Consequently, there is a concern that
shy children may have fewer opportunities to practice and develop
social and communicative skills and competencies, and that they
may also develop feelings of low self-worth and poor self-esteem
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if they often experience failure in their social engagement with
peers (25, 26). In this sense, there is a general conception that
shyness is associated with increased risk for poor socio-emotional
functioning, including peer problems and loneliness, which, in
turn, may increase their risk for emotional difficulties, such as social
anxiety and depression [e.g., (27, 28)].

A growing literature has underlined that shyness is
concurrently related to emotional difficulties, such as social
anxiety and depression, throughout development [i.e., (29, 30)].
Longitudinal studies have also confirmed such links. For instance,
Poole et al. (31), across three laboratory visits in early-to-middle
childhood, found two trajectories of shyness, including a high-
stable class and a low-stable class. Results revealed that teachers
and parents perceived children in high-stable classes as more
socially anxious than children in the low-stable class. Gender
differences were also found in the high-stable class, with boys
displaying more depressive symptoms than girls. Furthermore,
Karevold et al. (3), following a sample of 921 Norwegian children
from 18 months to 12.5 years, reported that mother-reported
shyness at age four was a predictor of parent and self-reported
anxiety and parent-reported depression (the latter with a lower
effect size) at 12.5 years. Similarly, Bohlin and Hagekull (32), in a
sample of 100 participants, found that parent-reported shyness in
infancy was a significant predictor of social anxiety and depression
at 21 years as reported by participants themselves; however, the
association between early shyness and later depression was no
longer significant when the analysis controlled for social anxiety at
age 21.

Overall, these findings from both concurrent and longitudinal
studies are in line with a recent metanalysis which concluded
that behavioral inhibition (a construct conceptually similar to
shyness) in early childhood represents one of the main risk factors
of subsequent anxiety, and especially social anxiety disorders
(28). Yet, although the concurrent and longitudinal associations
between shyness and internalizing problems have been empirically
demonstrated, the roles of possible risk and protective factors that
may exacerbate or mitigate such links over time are less clear (28).

In addition to emotional problems, research has also
consistently shown shyness to be associated with language
and socio-communicative difficulties, including less complex
language and poorer expressive, pragmatic, and receptive language
skills [for an overview, see Coplan et al. (2)]. Shy children are
also found to speak less than less shy children in familiar and
unfamiliar settings (33) and to show a skill delay in the social use
of language (34).

Several processes behind the shyness and language problems
link have been suggested, as summed up by Coplan and Evans (35).
For instance, as language is learned through active participation,
shy children may be less linguistically competent because their
withdrawn demeanor and restricted verbal participation in social
settings hampers their opportunities to acquire, practice, and
develop language skills (i.e., “competence deficit”). Others suggest
that shy children’s poorer verbal abilities may rather reflect a
“performance deficit” in which shy children’s underlying social
anxiety and wariness may act to inhibit these children’s propensity
to speak and respond in social settings (36). Support for this latter
view comes from research showing that more shy children often
score lower on tests of expressive language than on tests of receptive
language (37).
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Despite the vast body of studies linking shyness with
adjustment difficulties and poor social and communicative
functioning, it is clearly not the case that all shy children experience
such difficulties. In this respect, a growing body of research has
suggested several risk and protective factors that may influence
shy children’s developmental course, including biological factors
(i.e., cortisol levels) and environmental factors (i.e., parental
socialization practices, the quality of relationships with others) [for
an overview, see Coplan et al. (13)].

A small body of studies has also explored the role of individual
factors for shy children’s socio-emotional functioning. For instance,
studies have reported that the association between shyness and
internalizing problems is lower among shy children with higher
levels of temperamental activity or greater sports participation (38,
39). Furthermore, shy preschool-children with higher emotion-
related competencies (i.e., ability to recognize the emotions of
others) are found to show better social and emotional adjustment
(i.e., less anxious-withdrawal and peer rejection) compared to shy
children with lower levels of emotion recognition (30). Moreover,
greater inhibitory control, a component of temperamental effortful
control, is found to increase shy children’s risk of negative
adjustment, including heightened anxiety problems in kindergarten
(8), higher levels of social anxiety, as well as less prosocial behaviors
and more problematic peer interactions in both preschool and
school settings (9, 40, 41).

Furthermore, as suggested by Coplan and Weeks (2), language
skills could be a positive resource for shy children’s socioemotional
functioning. That is, shy children who are more able to
communicate their thoughts and who are confident in their ability
to use appropriate language may be less prone to feel anxious
and wary around peers. Better language skills could also foster
positive social interactions, and may, in this sense, be an essential
tool that could aid shy children to make and keep friends. There
is some support for this proposition from a handful of studies
demonstrating that shy children who also are verbally skilled
(i.e., expressive, receptive, and pragmatic language skills) tend to
show less inhibition, loneliness, social anxiety, peer difficulties, and
asocial behaviors compared to shy children who are less verbally
skilled (2, 15, 42). Despite these research efforts, there is still a lack
of longitudinal studies examining such pathways over time.

Moreover, relatively less is known about the role of shy
children’s social interaction skills and behaviors for their future
socio-emotional and communicative functioning. As suggested by
Asendorpf (24) as well as the “shy but getting by” model by Coplan
etal. (13), such skills and behaviors are likely to promote resiliency
and foster positive development among shy children by aiding in
the formation of positive interactions and relationships with peers
and others. In this sense, positive social skills, such as play behaviors
with peers, may increase shy children’s social engagement and their
opportunities to learn and practice social and communicative skills,
which ultimately could ameliorate their increased risk of language
and internalizing problems.

There is some support for such assertions from studies showing
that shy (i.e., anxious solitary) children with higher levels of
social competencies (i.e., more agreeable) had higher quality peer
relations and were better liked by peers compared to shy children
with lower levels of social competencies (14, 16). Further, studies
also show that shy children with higher levels of positive affect
(i.e., positive facial expression, smiling) have fewer symptoms of
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social anxiety and display more sociability and advanced theory
of mind compared to children with more negative affect (4, 7).
Thus, considering these results, it is plausible to expect social
competencies in the form of social play behaviors with peers
to also influence the prospective link between early shyness and
later adjustment and language functioning. To date, however, such
interactions are yet to be explored empirically.

1.1. The present study

On this background, the present study aspires to (1) examine
the long-term association between shyness in childhood (from age
18 months to five years) and later adjustment outcomes (language
and internalizing difficulties) in school at ages eight and 11 years,
and (2) explore the possible influence of early social play behaviors
and language competencies as measured in preschool in these
prospective links.

First, based on previous research (3, 35), we hypothesize that
higher levels of early shyness will be positively associated with both
language problems as well as with internalizing problems during
the school years (at age eight and 11 years). However, in accordance
with a previous meta-analysis (28), we expect that associations
with anxiety symptoms will be stronger than associations with
depressive symptoms.

Second, building on previous theorizing and empirical evidence
(13, 15, 16, 24), we explore if differences in early social play
behaviors and language competencies during the preschool years
could influence the strength of these longitudinal associations.
More specifically, we hypothesize that the associations between
early shyness and later language and internalizing problems will
decrease at higher levels of social play behaviors and language skills
but increase at higher levels of language problems and lower levels
of social play behavior with peers.

Finally, as previous research has indicated that social play
behaviors and language competencies may act as mediators in
the associations between shyness and adjustment outcomes (33,
43, 44), we also explored whether social play behaviors and
language competencies would account for (ie., mediate) the
prospective associations between early shyness and later adjustment
outcomes in the current study. In this sense, we hypothesize that
higher shyness in childhood predicts less social play behaviors in
preschool, which in turn, predict poorer language abilities and
adjustment in school. Similarly, based on perspectives arguing that
shy children’s poor language abilities may reflect a “performance
deficit” (because shy children’s wariness and social reticence
may inhibit their propensities to speak in social settings), we
hypothesize that higher levels of childhood shyness predict poorer
language competencies in preschool, which, in turn, will be
prospectively associated with poorer adjustment and language
competencies in school.

Previous research has also demonstrated gender differences in
shyness, as well as in its associations with developmental outcomes
(2, 45, 46), although such differences have not been consistently
reported (47, 48). Studies also have shown parental socioeconomic
factors to be associated with a variety of child outcomes (49, 50).
For this reason, we included both gender and mother’s education
level in all our analyses.
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2. Materials and methods

2.1. Participants and procedure

The participants of this study represent a sub-cohort from the
Norwegian Mother, Father, and Child Cohort Study (MoBa). The
MoBa study is a prospective population-based pregnancy cohort
study conducted by the Norwegian Institute of Public Health (51,
52). Participants of the MoBa were recruited from all over Norway
from 1999 to 2008. The women consented to participation in 40.6%
of the pregnancies. The MoBa now includes 114,500 children,
95,200 mothers, and 75,200 fathers. Pregnancy and birth records
from the Medical Birth Registry of Norway (MBRN) are linked to
the MoBa database (53).

The sub-cohort of the current study includes a total of 7,447
children (50.1% girls). This sample consists of children born
between 2006 and 2009 with ECEC teacher rated questionnaire
data at five years of age. For this sub-cohort, we also included
mother-rated data from child age 18 months, three, five, and
eight years, and primary school teacher-rated data at child age
11 years (response rate = 51%).

The ECEC teachers (response rate = 40%) were recruited from
all over Norway over a three-years period through invitation from
the participating mothers, meaning that the sample was spread
across different geographical locations. We have ECEC center ID on
most of these children (n = 5,773) from across 2,738 ECEC centers.
Among these children, the majority (n = 3,035) were the sole target-
child in the center, whereas the remaining children were in the
same ECEC center as one or more children in the sample. Although
we have no information about whether these children were in the
same department or not, there is a possibility that some children
might have been rated by the same ECEC teacher and, thus, there
is a possibility of interdependence between observations. However,
we have previously explored the potential of clustering effects at
the ECEC level (i.e., multiple children in the same ECEC center)
in the subsample and found that results remained identical, which
suggests that the effect of clustering is limited (50). Due to missing
ID information for the schools included, we were not able to test
for clustering effects at the primary school level. Thus, we cannot
rule out the possibility of interdependence between observations at
the school level.

The establishment of MoBa and initial data collection was
based on a license from the Norwegian Data Protection Agency
and approval from The Regional Committees for Medical and
Health Research Ethics. The MoBa cohort is regulated by the
Norwegian Health Registry Act. Written informed consent was
obtained from all participants. The present research project is
approved by the Regional Committees for Medical and Health
Research Ethics (REK) (2015/1324). We use the twelth version of
the quality-assured dataset released for research in 2019 (54).

2.2. Measures

2.2.1. Shyness

Mothers assessed child shyness at child age 18 months, three,
and five years via the shyness subscale of the Emotionality, Activity,
and Sociability Temperament Survey-Short Form [EAS; (55)].
Previous studies have demonstrated satisfactory psychometric
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properties for the shyness subscale (56). This subscale originally
includes five items rated on a 5-point scale (from 1 = not typical
to 5 = very typical), but only three questions were included for use
in the MoBa questionnaire (i.e., “Is very social,” “Is very friendly
with strangers,” both reversed, and “Takes a long time to warm up to
strangers”). The Cronbach’s alpha for the shyness subscales was 0.65
at age 18 months, 0.67 at age three years, and 0.71 at age five years.

2.2.2. Social play behaviors

At child age five years, ECEC teachers rated the target
child’s play behaviors with peers using the social play subscale
of the Preschool Play Behavior Scale [PPBS; (57)]. The subscale
comprises five items that assess social play in terms of the
extent to which the child engages in peer conversation (“Engages
in active conversations with other children during play”) and
in group interaction [e.g., “Plays in groups with (and not just
beside) other children”], with response categories ranging from
1 = never to 5 = very often. The subscale is previously shown
to display acceptable psychometric properties, including high
internal reliability (¢ = 0.96) and good construct validity (57).
The PPBS instrument has been translated and back-translated and
used in several different cultures, including Italy (44), Finland
(58), Korea (59), Norway (60), Malaysia (61), and Turkey (62).
The internal reliability (o) for the social play subscale in the
current study was 0.66.

2.2.3. Language competencies

At child age five years, ECEC teachers rated the target
child’s language competencies using a combination of items from
two language subscales of the Child Development Inventory
[CDI; (63)]. Five items were taken from the originally 50-items
verbal comprehension subscale [i.e., “Tells where he(she) lives,
yesterday,” and
“tomorrow” correctly] while four items were taken from the

» «

naming town or city,

» «

Uses the words “today,

originally 50-items expressive language subscale (i.e., “Asks the

»

meaning of words,” “Uses irregular plurals correctly, for example,
says “men,” not “mans”), with dichotomous response categories
(1 = no, 2 = yes). Previous studies have demonstrated acceptable
psychometric properties of the CDI, including internal reliability
and construct and predictive validity (64). The polychoric reliability
of the teacher-rated language competence at age five years was 0.69.

At child age eight years, mothers rated the child’s language
competencies using the checklist of 20 statements about language
difficulties (65). The checklist is a validated Norwegian instrument
used to identify children with receptive, semantic, and expressive
language difficulties. Eight of the original 20 items were selected
for use in the MoBa (e.g., “Is often struggling finding the right
words,” “Has difficulties understanding the meaning of common
words”), with statements rated on a 5-point scale (from 1 = “Does
not fit the child/absolutely wrong” to 5 = “Fits well with the child,
absolutely right”). The polychoric reliability of the mother-rated
and teacher-rated language competencies at age eight were 0.85 and
0.78, respectively.

At child age 11, school teachers rated the target child’s language
competencies using the Children’s Communication Checklist
[CCC-2; (66)]. The CCC-2 is a screening instrument used to
identify language impairment in children that originally includes
ten subscales with seven items each. Twelve items were selected
for use in the teacher questionnaire, comprising word-finding
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difficulties, appropriate use of language, coherence, and syntax (e.g.,

» «

“Forgets words s/he knows,” “Mixes up words of similar meanings,”

“Can produce long and complicated sentences such as: When we

»

went to the park I had a go on the swings;” “I saw this man standing

on the corner,” “Uses terms like “he” or “it” without making it clear
what s/he is talking about”) rated on a 5-point scale (from 1 = “Does
not fit the child/never” to 5 = “Fits well with the child/always”).
Previous studies have shown the CCC-2 to have good psychometric
properties (67). The polychoric reliability of language competencies

at age 11 years in this study was 0.84.

2.2.4. Internalizing problems

Children’s anxiety symptoms were measured at age eight
(mother reports) and at age 11 years (teacher reports) using the
short version of the Screen for Child Anxiety Related Disorders
[SCARED; (68)]. The SCARED is a multidimensional instrument
intended to measure anxiety symptoms corresponding to DSM-
defined anxiety disorders. The instrument originally contains 41
items covering five subscales, but the five-item short form was
selected for use in the MoBa (i.e., “The child gets really frightened
for no reason at all,” “People tell the child that he/she worries
too much”), with response categories ranging from 1 = Not
true to 3 = True. The short form is previously found to have
good psychometric properties similar to the full version (69).
The polychoric reliability of anxiety symptoms was 0.66 at age
eight years and 0.67 at age 11 years.

Children’s depressive symptoms were measured at age eight
(mother reports) and at age 11 (teacher report) using the Short
Mood and Feelings Questionnaire [SMFQ; (70)]. The SMFQ
consists of 13-items based on DSM-III-R criteria for depression,
composed by descriptive phrases regarding how the individual has
been feeling or acting recently (e.g., “Didn’t enjoy anything at
all,” “Felt s/he was no good anymore”), with response categories
ranging from 1 = Not true to 3 = True. The SMFQ is found to
have good psychometric properties (71). The polychoric reliability
of depressive symptoms was 0.79 at age eight years and 0.76
atage 11 years.

2.2.5. Covariates

Gender and maternal education were included as covariates
in the analyses. Gender was indexed using birth records of boys
and girls (50.1%) from the Medical Birth Registry of Norway.
Maternal education was measured using mother’s self-reported
level of education derived from the MoBa 15th weeks of pregnancy
questionnaire with response categories ranging from nine-years
secondary school to University/College over four years. Due to
the small number of participants in the lowest categories, the
education variable was reduced to three categories scored as:
(1) up to high school education (20.4%), (2) higher education
college/university up to four years (44.5%), and (3) higher
education college/university more than four years (35.1%).

2.3. Statistical analysis

All analyses were performed within a structural equation
Full
information maximum likelihood with robust standard errors

modeling framework using MPlus version 8.2 (72).
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(MLR) was used to handle missing data and to correct test statistics
and standard errors for non-normality of the observations (73).
Model fit was evaluated by values of the Comparative Fit Index
(CFI) and Tucker Lewis Index (TLI) above 0.95 and by Root Mean
Square of Approximation (RMSEA) below 0.05 (74).

Analyses were carried out in several steps. First, measurement
models for all study variables were estimated by using confirmatory
factor analyses (CFA) whereby we constructed one latent factor
for each of the variables based on their respective indicators.
Second, we tested measurement invariance of shyness across the
three time points by comparing a baseline model (i.e., configural
invariance) against a series of increasingly restricted models (i.e.,
weak invariance and strong invariance), following Widaman et al.
(75). In the configural invariance model, we estimated the first
loading and the first intercept, while the corresponding first factor
loadings and factor intercepts were constrained to be invariant
over time. In the weak invariance model, we added across-time
invariance constraints on the remaining factor loadings, and in the
strong invariance model, across-time invariance constraints were
also placed on the remaining factor intercepts. The model fit of
the most restricted invariance model (i.e., strong invariance) was
adequate [x2(21) = 1145.01, RMSEA = 0.025 (95% CI: 0.024, 0.027),
CFI = 0.99, TLI = 0.98, SRMR = 0.026] and not significantly worse
than the less restricted models [Ax2(2) = 16.71, p > 0.05].

This baseline measurement model was then used to construct
a second order latent childhood shyness factor based on the three
latent shyness factors. We established an approximate standard
metric by constraining the first factor loading of the shyness factor
to its specific value and by setting the mean of the latent shyness
factor at the first time point to 0 and the variance of the factor to 1.

Third, we examined the prospective associations from the early
childhood shyness latent factor as well as from the latent social play
behavior and language competencies factors at age five years to later
language and internalizing problems at age eight and age 11 years
by using multiple regression analyses, controlling for gender and
maternal education. For the outcomes at age eight years, all the
preschool predictor variables were simultaneously included. For the
outcomes at age 11 years, we estimated both univariate (including
only the preschool predictor variables) and multivariate models
(controlling for previous levels of the variable, for instance; anxiety
at age eight for anxiety at age 11 years).

Fourth, we tested whether early social play behaviors and
language competencies moderated associations of childhood
shyness with language problems and internalizing problems by
estimating a series of latent moderation structural equation models
[LMS; (76)], one for each outcome variable at child age eight and
11 years. The LMS approach produces estimates of interaction that
are not attenuated by measurement errors, which in turn serves
to increase power as well as reducing the likelihood of biased
estimates (77). In each model, the predictor (latent childhood
shyness), the moderator in question (social play behavior, language
competence), and the product term of these variables were
simultaneously included as predictors of the outcome variables,
while also controlling for gender and maternal education. Simple
slopes follow-up analyses were then conducted to further probe the
association between childhood shyness and the outcome variables
at different levels of the moderator variables, specified to low
(—1 SD below the mean), average, and high levels (+1 SD above
the mean) of the moderator variables. Prior to all analyses, we
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TABLE 1 Polychoric intercorrelations between study variables and descriptive statistics of variables.

1. Shyness 1.5 years (m) 2.05 (0.64) 1-5
2. Shyness 3 years (m) 0.69** 2.21(0.68) 1-5
3. Shyness 5 years (m) 0.50%% | 0.77** 2.09 (0.71) 1-5
4. Social PB 5 years (kt) —0.01 —0.03 —0.05* 4.41 (0.56) 1-5
5. Lang. Comp. 5 years (kt) | —0.02 |—0.05* |—0.02 0.39%% 1.88 (16) 1-2
6. Lang. Prob. 8 years (m) 0.07* 0.11%¢ | 0.10** |—0.26** |—0.51** 1.32(0.48) 1-5
7. Anxiety 8 years (m) 0.12%¢ | 0.21*" | 0.29** |—0.08* |—0.06* 0.24** 1.20 (0.24) 1-3
8. Depressive 8 years (m) 0.01 0.04* 0.07** |—0.08** |—0.09** | 0.25** | 0.45** 1.14 (0.19) 1-3
9. Lang. Prob. 11 years (t) 0.00 0.02 0.01 —0.13** |—=0.26** | 0.25** | 0.04 0.09** 1.37 (0.43) 1-4
10. Anxiety 11 years (t) 0.04 0.09** | 0.13** |—0.10* |—0.12** | 0.19** | 0.45** | 0.22** | 0.15* 1.13(0.22) 1-3
11. Depressive 11 years (t) |—0.04 |—0.01 0.01 —0.07* |—0.10* 0.09*%* | 0.20** | 0.20** | 0.12*%* | 0.47** 1.13 (0.28) 1-3
12. Gender 0.11** | 0.07* 0.02 0.18** | 0.09** |—0.07** | 0.05* |—0.01 —0.07** | 0.04 —0.06*

13. Mother education —0.03* |—0.02 0.00 0.04 0.08** |—0.07** | —0.03 —0.06** |—0.05* |—0.05* |—0.02

All variables are latent factors except gender (girls = 1) and mother education, Social PB = social play behavior; Lang. Comp. = language competencies; Lang. Prob. = language problems;

(m) = mother reports; (kt) = ECEC teacher reports; (t) = school-teacher reports; M = mean scores; SD = standard deviation, *p < 0.05, **p < 0.01.

standardized the latent variables by setting their variances to 1
and freeing their first indicator loadings. We also tested for gender
differences in all analyses.

Finally, we estimated several indirect models for each of
the mediator variables, social play behaviors and language
competencies, where these variables were defined as putative
mediators in the association between early shyness and each of
the outcome variables at age eight and 11 years, respectively,
controlling for gender and maternal education. For these models,
we applied path analyses and estimated the indirect paths and
their confidence intervals by using bootstrapping (78), and tested
for gender differences by comparing constrained paths with
unconstrained pats. In the indirect models for the outcome
variables at age 11 years, we also controlled for previous levels of
the variable in question.

3. Results

Descriptive statistics (i.e., means, standard deviations, and
range) and polychoric (i.e., latent) intercorrelations among
the study variables are presented in Table 1. The patterns
of associations were mostly as expected. There were high
intercorrelations between the three shyness measures across time
points. Further, shyness across all three time points was positively
correlated with both language problems and anxiety at age eight.
Language competency at age five years was only negatively
associated with shyness at age three years, and social play behaviors
at age five years was only negatively associated with shyness at age
five years. Shyness at both ages three and five years was positively
correlated with depressive symptoms at age eight years and with
anxiety at age 11 years.

Social play behavior was positively associated with language
competencies and negatively associated with anxiety and depressive
symptoms at both time points. Language competence at all time
points was negatively correlated with anxiety and depressive
symptoms at both age eight and 11 years. Gender (i.e., being a girl)
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was positively correlated with shyness at age 18 months and age
three years, social play behaviors at age five, language competence
at all time points, and with anxiety at age eight. Higher mother
education was positively correlated with language competence at
all time points and negatively correlated with depressive symptoms
at age eight years.

3.1. Direct path analyses

Concerning the outcome variables at age eight years (see
Table 2), results from the multiple regression analyses revealed
that childhood shyness was positively and significantly predictive
of language problems and of anxiety and depressive symptoms.
Further, ECEC teacher-reported social play behavior at age
five years was negatively predictive of mother-reported language
and internalizing difficulties, whereas ECEC teacher-reported
language competency in preschool was only negatively predictive
of later language problems as reported by mothers.

With regards to the outcome variables at age 11 years, results
from the univariate analyses showed mother-rated childhood
shyness and ECEC teacher-reported social play behaviors and
language competencies in preschool to be significantly predictive
of teacher-reported anxiety symptoms, and early language
competencies in preschool to be negatively predictive of teacher-
reported depressive symptoms. However, these associations were
no longer significant when we included previous levels of the
outcome variables at age eight in the analyses (see Table 2).

3.2. Moderation analyses

Results from the latent moderation analyses showed a few
significant interaction effects. First, the childhood shyness x
social play behavior interaction effect was significant for mother-
rated anxiety symptoms at age eight. The negative coeflicient
of the interaction term (b = —0.09, p < 0.001) indicates that
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TABLE 2 Results from univariate and multivariate regression analysis with childhood shyness and social play behaviors and language competencies at
age 5 years as predictors of internalizing and language problems at age 8 and 11 years.

Predictors Childhood Social play Language Language Anxiety Depressive
shyness age behaviors competencies| problems symptoms symptoms
15-5 age 5 age 5 age 8 age 8 age 8
T X T - - N I
Outcomes age 8 years
Language problems 0.09** (0.02) —0.06* (0.02) —0.48** (0.02)
Anxiety symptoms 0.24** (0.03) —0.07* (0.03) —0.04 (0.03)
Depressive symptoms 0.05% (0.02) —0.05* (0.02) —0.05 (0.03)
Outcomes age 11 years Univariate analyses
Language problems 0.00 (0.02) —0.02 (0.03) —0.24** (0.04)
Anxiety symptoms 0.09** (0.03) —0.09* (0.04) —0.09* (0.04)
Depressive symptoms —0.02 (0.03) —0.03 (0.04) —0.09* (0.04)
Multivariate analyses
Language problems —0.01 (0.02) —0.01 (0.03) —0.15** (0.04) 0.17** (0.03) —0.02 (0.03) 0.03 (0.03)
Anxiety symptoms —0.00 (0.03) —0.05 (0.04) —0.04 (0.05) 0.06 (0.04) 0.42** (0.04) —0.00 (0.03)
Depressive symptoms —0.05 (0.03) —0.02 (0.04) —0.08 (0.05) —0.02 (0.04) 0.14** (0.04) 0.13%* (0.03)

*p < 0.05, **p < 0.001. All analyses controlled for gender and maternal education.

the otherwise positive association between childhood shyness
and later anxiety in school-age decreased at higher levels of
social play behaviors in preschool. Second, there was also a
significant interaction effect of childhood shyness x language

TABLE 3 Results from interaction analyses including tests of simple
slopes of interaction of the moderators social play behaviors and
language competencies with 95% confidence intervals.

Anxiety symptoms age 8 years

| [95% Cli
Model 1: Social play behaviors
Childhood shyness (x) 0.12% | [0.098,0.141] | 0.24** (0.04)
Social play behaviors (w) —0.04** | [—0.054, —0.019] | —0.07** (0.03)
Shyness*Social play behaviors (xw) | —0.09** | [—0.105, —0.068] | —0.12** (0.04)
Simple slopes
—1 SD below the mean 0.21** [0.171, 0.241]
Mean 0.12** [0.098, 0.141]
+1 SD above the mean 0.03** [0.014, 0.052]
Model 2: Language competence
Childhood shyness (x) 0.11%* [0.082, 0.135] 0.24** (0.05)
Language competencies (w) —0.06** | [—0.091, —0.037] | —0.09** (0.05)
Shyness*Language competencies —0.14"* | [-0.173, —0.113] | —0.16** (0.05)
(xw)
Simple slopes
—1 8D below the mean 0.25%* [0.205, 0.299]
Mean 0.11** [0.082, 0.135]
+1 SD above the mean —0.03* | [—0.066, —0.002]

x = predictor variable; w = moderator variable; xw = interaction term; 95% CI = 95%
confidence interval; SE = standard error; *p < 0.05, **p < 0.01. All analyses controlled for
gender and maternal education.
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competencies for anxiety symptoms at age eight, where the
negative coeflicient of the interaction term (b = —0.14, p < 0.001)
indicates that the positive association between shyness and
anxiety decreased at higher levels of language competencies.
Results from simple slopes further confirmed this, by showing
that the association with anxiety symptoms steadily decreased
at higher levels of the two moderator variables (see Table 3).
Figures 1, 2 illustrate the graphical plot of these interaction effects,
demonstrating that when early social play behavior increased by
one unit, the association between shyness and anxiety became
less strong, decreasing by 0.09 standard deviations (Figure 1).
Similarly, when language competencies increased by one unit,
the association between shyness and anxiety decreased by 0.14
standard deviations (Figure 2). No interaction effects of early
social play behaviors or language competencies in preschool were
found for the associations between childhood shyness and the
other outcome variables (i.e., depressive symptoms and language
problems).

3.3. Indirect path analyses

Results showed no evidence of indirect effects of social play
behaviors or language competencies in preschool in the links
from childhood shyness to the three outcome variables at age
eight and 11 years. However, results did indicate stability in the
indirect pathways from childhood shyness to each of the outcome
variables throughout childhood. More specifically, there was a
significant indirect path from childhood shyness to teacher-rated
anxiety symptoms at age 11 years through mother-reported anxiety
symptoms at age eight [ = 0.103, 95% CI (0.072, 0.145), p < 0.001];
from childhood shyness to teacher-rated depressive symptoms
at age 11 years through mother-rated depressive symptoms at
age eight [B = 0.009, 95% CI (0.003, 0.018), p < 0.001]; and
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Social play behaviors at age 5 years as a protective factor in the association between childhood shyness and symptoms of anxiety at age 8 years, as
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FIGURE 2

Language competencies at age 5 years as a protective factor in the association between childhood shyness and anxiety symptoms at age eight, as

reported in standard deviations.

from childhood shyness to teacher-rated language problems at age
11 years through mother-rated language problems at age eight
[B =0.016, 95% CI (0.009, 0.021), p < 0.001].

4. Discussion

The overall scope of the current study was to explore the
long-term association between shyness in childhood and later
adjustment outcomes (language and internalizing difficulties) in
school, and secondly, to explore the role of early social play
behaviors and language competencies in preschool in these
prospective links.

Among the results, a higher level of shyness in childhood
was prospectively predictive of later language problems and
symptoms of anxiety and depression in early school age.
Second, results showed higher levels of social play behaviors
and language competencies in preschool to serve a protective
role for shy children’s risk of later internalizing difficulties
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by significantly moderating (i.e., reducing) the prospective
associations from childhood shyness to anxiety symptoms at
age eight. In contrast, there were no indications that early
social play behaviors and language competencies accounted for
(i.e., mediated) the prospective links from early shyness to later
adjustment difficulties. A closer elaboration of the results and their
implications follow below.

4.1. The emotional functioning of shy
children

In this study, results revealed that childhood shyness, as
measured across 18 months, and three and five years, predicted
symptoms of anxiety and depression later in childhood, both
directly at age eight (mother-ratings), and indirectly at age 11
(teacher-ratings) through previous symptom levels at age eight. In
this sense, the results are suggestive of some degree of stability in
the longitudinal pathways from early shyness to later internalizing
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difficulties throughout the childhood years. However, importantly,
the significant association between shyness and later depressive
symptoms was weaker than the longitudinal association between
shyness and later anxiety symptoms, indicating that shyness
represents a greater risk factor for anxiety more than for depression
in childhood. This finding aligns with previous studies reporting
stronger associations of shyness with anxiety, particularly social
anxiety, than other internalizing difficulties (3, 28, 32, 79). In
other words, the results of our study bring some support to the
notion that temperamental shyness in childhood, characterized by
excessive wariness in novel social contexts and with new people,
may represent one of the strongest risk factors of anxiety in the
subsequent development phases (80). Furthermore, the age period
considered in the current study (i.e., school-age) might be an early
stage for developing depressive problems, which may emerge in the
following developmental periods (3). Thus, identifying shy children
atrisk in the early phases of development could be helpful to reduce
the risk for later internalizing problems, especially concerning
anxiety symptoms.

4.2. The socio-communicative
functioning of shy children

With respect to language problems, our results corroborated
with previous research findings demonstrating shy children’s
increased risk of language difficulties, including poorer pragmatic,
expressive and receptive language abilities (2).

However, there has been less agreement about the extent to
which such difficulties may reflect a “performance deficit;” that is,
whereby shy children’s fearful and anxious demeanor may directly
inhibit their propensity to speak in social situations (81, 82), or
whether such difficulties may rather reflect a “competence deficit,”
whereby shy children’s withdrawn and restricted participation in
social interaction may influence these children’s opportunities to
learn and practice language skills (83). In the former case, one
would expect language difficulties to account for (i.e., mediate)
the links between shyness and poor adjustment, whereas in the
latter case, one would expect language difficulties to influence (i.e.,
moderate) the strength of such associations.

In many respects, the results of the current study add important
knowledge to this ongoing debate. While there was no evidence
of mediation effects of language skills for any of the prospective
links, the results showed language competencies in preschool
to moderate the longitudinal links between early shyness and
later anxiety symptoms. More specifically, this moderating effect
suggests that shyness and language skills represent two separate
characteristics of the child, which, when co-occurring as high
shyness and low language skills, may jointly put the child at risk
of anxiety symptoms in the long run. However, when high shyness
is accompanied by high language skills, shy children’s risk of
later anxiety may decrease significantly. In this sense, our results
primarily provide support for the view that language abilities may
largely reflect a “competence deficit” rather than a “performance
deficit.” Thus, bearing in mind the crucial impact of language skills
for shy children’s adjustment in several developmental areas (2, 15,
42), our findings may have important implication for prevention
purposes insofar as they highlight the potentially positive benefits
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of targeting shy children’s language abilities at an early age.
Importantly, these results also indicate that language difficulty is
not necessarily a defining feature of all shy children, but rather
suggest that heterogeneity in shy children’s language abilities is
likely to depend on the influence of other individual and/or
environmental factors.

4.3. The social functioning of shy
children

Additionally, the current study also demonstrated the
protective benefits of early social play behaviors with peers for
shy children’s later adjustment. More specifically, the association
between childhood shyness and symptoms of anxiety at age
eight was stronger at lower levels of social play behaviors but
was found to decrease significantly at higher levels of social play
behaviors. Previous research has, indeed, confirmed the benefits of
positive social actions for experiencing positive emotions, sense of
belonging, and overall well-being (84, 85). As such, this result adds
to the growing body of research showing positive social behaviors
to buffer against negative adjustment outcomes for shy children,
for instance such as peer problems (14, 16) and social anxiety (4, 7).

Drawing on previous suggestions, a possible mechanism
behind such links could be that positive social behaviors and
competencies are likely to facilitate more peer liking and more
positive interactions with others, which ultimately may help reduce
shy children’s risk of socioemotional problems (4). As such, shy
children who practice social behaviors and skills may gradually
familiarize themselves with others and, consequently, feel better
and less socially wary and anxious in social situations. In this sense,
the findings of our study add to the growing literature suggesting
that when shyness is accompanied with positive behaviors or
characteristics, it becomes less strongly associated with anxiety.

4.4. Gender differences

Although gender correlated significantly with several of the
study variables, we did not find any significant gender differences
in any of the associations between the study variables. In past
research, there have been contradictory findings concerning this
issue, with some studies reporting stronger associations between
shyness and internalizing symptoms among boys relative to girls
(45), while others find that such associations are stronger for girls
than for boys or that there are no gender differences at all (86, 87).
Potential reasons for this inconsistency in the findings might be due
to differences in how shyness is operationalized and measured (i.e.,
as social withdrawal, conflicted shyness, or social disinterest) across
different studies, as well as in when assessments are made (i.e.,
early vs. later childhood). For instance, although studies often show
that there are no gender differences in shyness overall, there are
indications that girls tend to “over-report” their shyness in middle
and later childhood (86), which then could mask potential gender
differences in associations with outcomes (88). Accordingly, further
research into age-specific gender differences in the longitudinal
associations between shyness (including different types of shyness)
and developmental outcomes (i.e., social anxiety, loneliness) is
clearly warranted.
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5. Limitations

Despite the benefits of a longitudinal design, large sample size,
and performing the analyses within a SEM framework, the present
study also has limitations.

First, the correlational nature of this study precludes us from
drawing conclusions with respect to causality and direction of
associations. For instance, it has been suggested that the direction of
influence may not only flow from shyness to poor language, but that
lower language abilities may also lead to shyness (2, 35). However,
there is limited support for this suggestion with research showing
that such patterns may mainly exist among boys but not girls (36).

Second, we measured shyness by using the short form
of the EAS which only includes three of the original five
items. This may be problematic with respect to possible
discrepancies in how shyness was operationalized and measured
in this study. Yet, previous research has shown the short
form to have satisfactory psychometric properties, including
reliability and validity estimates approaching those of the original
scale and with high correlations (r = 0.95) observed between
the short-form and the original form (89). As such, these
similarities may indicate that the short form, despite its limited
number of items, is sufficient in terms of capturing the most
essential and core features of the shyness phenomenon among
children and youth.

Third, the measure of anxiety symptoms in the current study
taps general anxiety, whereas there is evidence to suggest that
shyness is most strongly associated with social anxiety (28). This
may partly explain why the direct association between shyness
and anxiety at age 11 years was not significant. Thus, future
studies should examine longitudinal associations between early
shyness and specific types of anxiety symptoms across different
phases of development.

Fourth, the effect sizes for the associations between the
study variables were small to moderate, and this warrants
that our results should be interpreted with caution. The small
effect sizes are problematic because although we demonstrate
statistically significant results, this does not necessarily mean
that they have practical significance, which is an important issue
to consider with regards to intervention purposes. However,
given that the assessment points expanded over a long period
of time, we did not expect to see large effect sizes in this
study. It is possible that the vast number of idiosyncratic
experiences occurring within these formative child years may
have contributed to the children’s socioemotional adjustment
and language development above and beyond the contribution
from the included variables in this study. Another possibility
is that the over-representation of well-functioning and well-
educated families in this study compared to the population
in general (90), might have led to an underestimation of
true effect sizes.

Fifth, the validity and generalizability of the study findings
may be restricted by general limitations of the MoBa sample,
such as attrition, selection, and non-response bias. For instance,
problems with self-selection bias and attrition may have resulted in
biased estimates of the associations and underestimation of effect
sizes (90). Recent research suggests using multiple imputation or
inverse probability weighting to account for selection bias present
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in the MoBa cohort due to loss to follow-up (91). However, others
question the appropriateness of using such imputation techniques
uncritically as not all associations necessarily are impacted by
selection bias (92). In the current study, we applied full information
maximum likelihood with robust estimators (MLR) to handle
missing data, following recommendations of Lodder et al. (73).

Sixth, we had a valid ECEC center ID for around 78% of the
sample but no equivalent ID at the school level in the study. Thus,
we cannot rule out the possibility of interdependence between the
observations in cases where the same teachers reported on more
than one target child. However, the issue on non-independence in
observations should not be a substantial concern as the children
participating in the MoBa are dispersed across different ECEC
centers and schools all over Norway. Furthermore, we have in
previous research using the same subsample shown that results
remained the same when we adjusted standard errors for clustering
at the ECEC level to allow for interdependence in the observations
(50). Together, these aspects suggest that the effect of clustering
is rather limited.

Finally, as our investigation involved Norwegian children, their
mothers, and teachers, the generalizability of the findings may be
limited to Norwegian contexts.

6. Conclusion

In sum, the findings of the current study address some of
the shortages in the literature concerning which early behavioral
child characteristics that may influence the strength and direction
of the prospective associations between childhood shyness and
later internalizing and language problems. Our results provide
empirical support to the theoretical propositions that positive
behavioral features, such as social play behaviors and language
competencies, may be particularly adaptive for shy children’s
socio-emotional functioning and adjustment (13). As such, this
study adds to the emerging body of research demonstrating the
importance of exploring how traits may operate in an interactive
manner in influencing shy children’s developmental outcomes
(6, 93). In this sense, the present study offers novel input for
both developmental and child personality research by providing
evidence in support of a more heterogeneous and nuanced
conceptualization of the shyness dimension. Most importantly,
the above findings offer some optimistic implications for shy
children by showing that positive behavioral assets, such as
social play behaviors and language competencies, may buffer
against these children’s increased risk of internalizing problems.
Future intervention training programs should aim to reinforce
shy children’s social behavior and communication skills, both to
facilitate and aid their desire to interact and being accepted by
others, but also to reduce their inhibited and withdrawn behaviors
and thereby their subsequent risk for internalizing difficulties.
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Positive classroom climate buffers
against increases in loneliness
arising from shyness, rejection
sensitivity and emotional reactivity

Gintautas Katulis!, Goda Kaniusonyté! and Brett Laursen2*

Institute of Psychology, Mykolas Romeris University, Vilnius, Lithuania, 2Department of Psychology,
Florida Atlantic University, Fort Lauderdale, FL, United States

Loneliness is detrimental to well-being, particularly during the transition into
and early years of adolescence when peer relations are ascendant. Shy and
emotionally sensitive youth, who often spend considerable time alone, have known
vulnerabilities to loneliness. Studies of young children suggest that a supportive
classroom context may mitigate adjustment risks, reducing victimization and
improving a sense of belonging. Herein we extend this work to older students,
testing the hypothesis that a positive classroom climate protects temperamentally
vulnerable children (i.e., those who are shy, emotionally reactive, or sensitive to
rejection) from escalating levels of loneliness across the course of a school year.
A community sample of 540 (277 boys, 263 girls) Lithuanian students in grades
5-7 (10-14years old) completed identical surveys twice, 4—5months apart. Self-
reports assessed shyness, emotional reactivity, and rejection sensitivity, as well
as perceived positive classroom climate and loneliness. Path analyses indicated
that longitudinal associations from shyness, emotional reactivity, and rejection
sensitivity to increased loneliness were mitigated by positive classroom climate.
In each case, temperamental vulnerability anticipated greater loneliness for
youth reporting low but not high positive classroom climate. The results held
after accounting for several potential confounding variables. The findings have
practical implications, suggesting that scholars and practitioners redouble efforts
to improve classroom support, particularly for temperamentally vulnerable
children who are at elevated risk for solitude, loneliness, and attendant mental
health challenges.

loneliness, classroom climate, shyness, rejection sensitivity, emotional reactivity

1. Introduction

Youth are at special risk for loneliness during late childhood and early adolescence, when
peer relations are ascendent (1) The debilitating nature of loneliness cannot be overstated: Lonely
children and adolescents present a host of short- and long-term mental health problems (2). Not
everyone is equally disposed to being lonely. Shy, sensitive to rejection, and emotionally reactive
youth have temperamental vulnerabilities that place them at heightened risk for loneliness (3-5).
Alert to these risks, investigators have focused on factors that might mitigate loneliness in
vulnerable youth. Chief among them is classroom climate, which is known to buffer against
adjustment difficulties among children with peer difficulties (6). Using a community sample of
Lithuanian youth ages 10 to14, we test the hypotheses that perceived positive classroom climate
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moderates  longitudinal associations from temperamental
vulnerabilities (i.e., shyness, emotional reactivity, and rejection
sensitivity) to heightened loneliness.

Loneliness is a painful state of unwanted social isolation, often
occurring in response to perceived relationship deficits (7, 8). Lonely
children report higher rates of solitude and preference for solitude
than their nonlonely counterparts (9), not because they enjoy being
alone but rather typically to avoid social discomfort (10).
Developmental changes conspire to make the transition into
adolescence a period of heightened loneliness (1). By some estimates,
up to 30% of youth report regularly feeling lonely or very lonely (11).
Buffeted by uncertainties about identity, improved perspective taking
abilities, and expectations for autonomy, opportunities for social
isolation multiply as the social world is transformed from one
constructed by adults to one dominated by peers. Lonely youth suffer,
particularly from victimization and depression (12, 13).

Some youth have temperamental vulnerabilities that heighten
their risk for loneliness. We focus here on children who present
elevated levels of shyness, rejection sensitivity, or emotional reactivity,
three risk factors with biological origins. Shyness is characterized by
conflicting motivations to engage and avoid peers; interactions with
agemates are appealing but concerns about negative evaluations can
prompt distress and a desire to withdraw (14). Rejection sensitivity is
a heightened tendency to “anxiously expect, readily perceive, and
overreact” to social rejection (15). Emotional reactivity describes a
heightened (often negative) emotional response to affective situations
(16). Grounded in temperament, each manifests early in life and is
relatively stable across development (17-19). Although modestly
correlated [rs range from.300 t0.450 (20-22)], the constructs are
conceptually and empirically distinct. Shyness stems from a fear of
novelty (17), rejection sensitivity has biopsychosocial origins
associated with sensitive interpretation of ambiguous early social
experiences (23), and emotional reactivity reflects a low emotional
threshold for external stimuli (19).

Shy, reactive, and sensitive to rejection youth are assumed to
be prone to loneliness because of two underlying mechanisms: An
inclination to interpret social situations negatively and social
inhibitions that interfere with the creation and maintenance of social
ties (3, 24, 25). Solitude may be preferred to the uncertainties and
potential pain of social engagement (26, 27), which heightens risks for
loneliness (28). Many temperamentally vulnerable youth possess
off-putting characteristics, a problem exacerbated by cascading social
skills deficits brought on by minimal peer contact (29). A self-fulfilling
prophecy unfolds whereby hypervigilance prompts negative
interpretations or inaccurate interpretations of social cues and
inappropriate emotional reactions to social situations, alienating peers
who avoid them as unattractive interaction partners, forcing isolation
and fostering loneliness. (30). Finally, temperamentally vulnerable
children may find themselves with few friend options aside from other
interpersonally challenged agemates, who may be equally unsatisfying
partners (31, 32).

Consistent with the above, research indicates that temperamentally
vulnerable children are at heightened risk for loneliness. The evidence
for shyness is particularly compelling. Shy youth report feeling lonely
more frequently than those who are not shy (5). Rejection sensitivity
has also been linked to longitudinal increases in adolescent loneliness
(4). Less is known about emotional reactivity. Longitudinal links
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between parent-reported negative reactivity and related constructs
have been established. Specifically, among adolescents, emotional
intelligence has been linked with loneliness (33) and emotional
reactivity has been linked to emotional problems (34).

Our study starts from the premise that perceived support from
classmates can help protect temperamentally vulnerable children
against loneliness. Research based on social information processing
mechanisms [predisposed emotional responses to social cues based
on past experiences which impact the interpretation of the situation
and the following behaviors] suggests that shy youth are less prone to
interpret social situations in a self-defeating manner when interacting
with supportive friends (35). Perceiving the classroom as supportive
is the postulated mechanism through which the risk of loneliness is
reduced. In supportive classes, vulnerable children may interpret
social situations as pleasant, lowering the risk of loneliness as children
reframe social experiences (36). Additionally, supportive classrooms
have higher group cohesion and mutual respect, avoiding situations
that elicit mismatched emotional responses that can lead to social
exclusion (37). As a consequence, temperamentally vulnerable youth
may feel comfortable engaging in interactions that lead to meaningful
social connections (38). Additional social opportunities, in turn, help
youth improve social skills in ways that diminish the tendency to
withdraw (39).

Our study is novel in that we focus on perceptions of classroom
climate as an index of support. Positive classroom climate is defined
as the perceived tenor of the classroom and the degree to which
students feel comfortable and at ease in the classroom and with
classmates (40). Perceived classroom climate has been shown to
moderate concurrent association between other biologically-linked
traits (e.g., effortful control) and depressive symptoms (41).
Longitudinal data from college students (42) and concurrent data
from young adolescents (3) agree that friend support protects youth
against loneliness arising from peer difficulties. Supportive classrooms
should operate in a similar manner. For instance, two studies of
indicate that school and classroom climate buffered against loneliness
among victimized children and young adolescents (43, 44). Similarly,
a 3-year study of primary school students indicated that anxious
withdrawn children were less likely to be excluded in supportive
classrooms than in unsupportive classrooms (37).

The present study utilizes a community sample of Lithuanian
primary and middle school students to examine whether perceived
positive classroom climate moderates longitudinal associations
from shyness, emotional regulation, and rejection sensitivity to
increases in loneliness across a four-month period during a single
school year. We hypothesized that shyness, rejection sensitivity and
emotional reactivity would predict increases in loneliness for youth
who perceived low but not high levels of classroom support. Given
that temperamental vulnerabilities may have different social
outcomes depending on gender (e.g., shy girls face less rejection
than shy boys) (45), we compared boys and girls on patterns of
association. Because loneliness is associated with emotional
problems (34) and the number and quality of friendships (41), each
was included as a covariate in supplemental analyses. Victimization
has been linked to perceived classroom climate (46) as well as
shyness (47), emotional reactivity (48), and rejection sensitivity
(49), so peer reports of relational and physical victimization were
also included as potential confounders.
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2. Methods
2.1. Participants

Participants included 540 students in 5th (97 boys, 89 girls;
M,,=10.85, SD,,,=0.410), 6th (84 boys, 81 girls; M,,=11.83,
SD,,=0.437), and 7th (96 boys, 93 girls; M, =12.73, SD,,.=0.457)
grades. Nearly all participants were of Lithuanian ethnicity. Most lived
with two biological parents (69.3%); the remainder lived in blended
(13.7%) or single parent (15.6%) households, or with guardians or
grandparents (1.5%). Approximately 9.5% received free meals
at school.

2.2. Procedure

All 5-7th graders (attending 33 classrooms in 4 middle schools)
in the community were invited to participate. Written parent consent
and student assent were required for participation. Trained research
assistants administered questionnaires in classes on computer tablets
in September 2021 and February 2022. The study was approved by the
university ethics committee (Nr. 6/202).

The initial participation rate was 65.2%. Of the 540 students who
participated at Time 1, 525 also participated at Time 2. There were no
differences in any study or demographic variables between students
who did and did not participate at both time points. Item-level
missingness ranged from 3.3-22.6% (M=11.7%, SD=6.0). Little’s
MCAR test indicated that data were missing completely at random,
7°(16,101)=15,689.330, p=0.990. Item-level missing data were
imputed with an EM algorithm with 25 iterations. Missing wave-level
data were handled with FIML.

2.3. Measures

Participants completed the same surveys at both time points.
Unless otherwise indicated, items were rated on a scale ranging from
1 (strongly disagree) to 5 (Strongly agree). Scores were averaged. Higher
scores indicated greater levels of a variable. Internal reliabilities are
presented in Table 1. All items for each variable are listed in
Supplementary Table S1.

2.3.1. Shyness
Participants completed a 3-item shyness scale from the
Motivations for Withdrawal Questionnaire (14) (e.g., “T am shy”).

2.3.2. Perceived positive classroom climate

Participants completed a 3-item positive classroom climate scale
adapted from the Peer Context Questionnaire (40) (e.g., “In this class,
I feel comfortable”).

2.3.3. Emotional reactivity
Participants completed a 5-item adapted version of emotional
reactivity scale (50) (e.g., “My feelings get hurt easily”).

2.3.4. Rejection sensitivity

Participants completed an abbreviated 6-item rejection sensitivity
scale adapted from the Rejection Sensitivity Questionnaire (51) (e.g.,
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“How nervous would you feel about whether anyone will choose
you?”). Items were rated from 1 (not worried at all) to 5 (very worried).
For each of 3 hypothetical social situations, responses to 2 questions
were multiplied, then averaged.

2.3.5. Loneliness
Participants completed a 3-item adapted version of loneliness
scale (52) (e.g., “I feel alone at school”).

2.3.6. Potential confounding variables

To isolate effects to the main study variables, supplemental
analyses were conducted that included, as Time 1 covariates and Time
2 predictors, variables known to correlate with loneliness, shyness,
emotional reactivity, and/or rejection sensitivity. Emotional problems,
previously linked to shyness and loneliness (53, 54), were measured
with 6 items from the Strengths and Difficulties Questionnaire (55)
(e.g., “I worry a lot”). Additionally, participants completed a peer
assessment questionnaire consisting of a roster on which they
identified classmates who best fit a description (56). Unlimited same
and other sex nominations were permitted. Nominations received
were summed and standardized within classes (57). Two measures of
peer liking were included, previously linked to rejection sensitivity
(58): (a) rejection (“someone you do not like to spend time with”) and
(b) acceptance (“someone you like to spend time with”). Two measures
of peer victimization were included, previously linked to loneliness
(59). (c) relational victimization (“Someone who is called names or
teased by others”) and (d) physical victimization (“someone who is hit
or pushed by others”). Finally, the quantity and quality of friendships
were assessed, previously linked to loneliness (6) and rejection
sensitivity (60). Participants identified up to 5 friends, from which the
number of reciprocated friendships (M=1.90, SD=1.52) was
determined. For the first and second best friends, each participant
completed an abbreviated version of the Network of Relationships
Inventory (61), with 5 items describing friendship social support (e.g.,
“My friend and I help each other out”) and 4 items describing
friendship negativity (e.g., “My friend and I argue with each other”).
Scores for the two best friends were averaged.

2.4. Plan of analysis

Analyses tested the hypothesis that perceived positive classroom
climate moderates longitudinal associations from shyness, emotional
reactivity, and rejection sensitivity to changes in adolescent loneliness.
A two-step procedure for estimating moderated paths was conducted
in Mplus 8.4. Figure 1 illustrates the analytic model. The model is akin
to a residual change model, such that autoregressive effects represent
the stability of a variable. By accounting for stability and within time
correlations, cross-lagged paths predict residual change. The
COMPLEX function was applied to address potential classroom-level
differences; the same pattern of statistically significant results emerged
without it, implying minimal variation across classes (56). Intraclass
correlations between the main variables, calculated within classrooms,
ranged from 0.004 to 0.043 suggesting that classroom nesting
accounted for little to no variability (62). Standard model fit indices
were applied (63). The chi-squared index should be nonsignificant; the
root-mean-square error of approximation (RMSEA) should be 0.06 or
lower; the Tucker-Lewis index (TLI) should be greater than 0.95 (64).
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TABLE 1 Interclass correlations, means, and standard deviations.

Variable 1 2 3 4 5 M (SD) Cronbach’s a
1. Loneliness 543%* [0.451, 571%% [0.494, 0.453%* [0.381, 0.518%* [0.434, —0.520%* 1.854 (0.982) 0.950
0.624] 0.642] 0.515] 0.601] [~0.600, —0.434]
2. Shyness 0.589%* [0.511, 0602 [0.528, 0.385%* [0.299, 0.455%* [0.373, —0.342%* 2.174 (1.032) 0.858
0.654] 0.666] 0.462] 0.538] [-0.433, —0.351]
3. Emotional 0.424%* [0.339, 0.343%* [0.249, 0.543%* [0.474, 0.418%* [0.343, —0.215%* 3.070 (0.869) 0.836
reactivity 0.495] 0.425] 0.607] 0.490] [~0.308, —0.111]
4. Rejection 0.478%* [0.390, 0.444%* [0.354, 0.367%* [0.287, 0.574%* [0.495, —0.357%* 6.902 (4.536) 0.730
sensitivity 0.555] 0.517] 0.439] 0.648] [~0.455, —0.258]
5. Perceived positive —0.569%%* —0.402%%* —0.185%* —0.357°%% 0.628%** [0.556, 3.717 (0.879) 0.848
classroom climate | [—0.637, —0.483] = [—0.489, —0.313] | [—0.270,-0.079] | [—0.443,-0.262] 0.695]
M (SD) 1.858 (0.994) 2251 (1.014) 3.121 (0.845) 6.937 (4.449) 3.768 (0.8613)
Cronback’s a 0.941 0.826 0.808 0.672 0.795

N=540. Time 1 concurrent correlations are shown below the diagonal. Time 2 concurrent correlations are shown above the diagonal. Autocorrelations are presented on the diagonal. 95%
confidence intervals in brackets.
*p<0.05; *¥p<0.01.

In the first step, a model (Model 0) without any interaction terms  climate were qualified by a gender x time interaction [F (1)=5.030,
was estimated. Model 0 was trimmed by removing nonsignificant ~ p=0.025]. Follow-up t-tests revealed that boys reported decreases in
cross-lagged paths, provided that doing so did not worsen model  perceived positive classroom climate [F (1)=10.196, d=0.392], whereas
fit (64). girls did not [F (1)=0.027, d=0.000]. There was a grade x time

In the second step, interaction terms (all measured at Time 1)  interaction for loneliness [F (2)=3.676, p=0.026]. Loneliness increased
were added to the model (Model 1). Three moderated models were ~ among 7th graders [F (1)=4.945, d=0.326], but not among 5th
tested in separate analyses: (1) Shyness predicting changes in  [F (1)=2.749, d=0.246] or 6th [F (1)=0.004, d=0.001] graders.
loneliness moderated by perceived positive classroom climate (Model
1A); (2) Emotional reactivity predicting changes in loneliness
moderated by perceived positive classroom climate (Model 1B);and ~ 3.2. Longitudinal associations from initial
(3) Rejection sensitivity predicting changes in loneliness moderated shyness, rejection sensitivity, and
by perceived positive classroom climate (Model 1C). emotional reactivity to su bseq uent

In all models, grade in school was included as a Time 1 covariate ~ lONeliness moderated by initial perceived
to account for mean level differences (see below); the same pattern of positive classroom climate
statistically significant results emerged when grade was omitted.

Follow-up simple slope analyses probed statistically significant ~ 3.2.1. Shyness, rejection sensitivity, and emotional
moderated associations at high (1 SD above the mean) and low (1 ~ reactivity predicting changes In loneliness
SD below the mean) levels of the moderator. The procedure 3.2.1 A trimmed version of Model 0 (without interaction terms)
estimates slopes at given levels of the predictor, utilizing the entire  fit the data. Five nonsignificant paths were trimmed from the model:
sample (65). Time 1 perceived positive classroom comfort predicting Time 2

shyness (=0.029), emotional reactivity (f=—0.044) and rejection
sensitivity (p=—0.042); and Time 1 emotional reactivity predicting

3. Results Time 2 shyness ($=0.060) and perceived positive classroom climate
(B=—0.017). Results are presented in Table 2.
3.1. Preliminary analysis We focus first on the longitudinal paths of interest. There were

positive associations from Time 1 shyness, Time 1 rejection sensitivity
Table 1 presents interclass correlations (Pearson’s 7). At both time  and Time 1 emotional reactivity to Time 2 loneliness. There also was
points, shyness, rejection sensitivity, emotional reactivity and  a negative association from Time 1 perceived positive classroom
loneliness were positively correlated with each other and negatively ~ climate to Time 2 loneliness.
correlated with perceived positive classroom climate. Several additional cross-lagged paths were statistically significant.
Separate 2 (gender) x 3 (grade) ANOVAs were conducted foreach ~ Time 1 rejection sensitivity was negatively associated with Time 2
study variable, with time as a repeated measure. Statistically significant ~ perceived positive classroom climate, and positively associated with
(p<0.05) main effects of gender emerged for shyness Time 2 emotional reactivity and Time 2 shyness. Time 1 shyness was
[F (1)=21.055, d=0.402], emotional reactivity [F (1)=71.757,d=0.742],  positively associated with Time 2 emotional reactivity and Time 2
rejection sensitivity [F (1)=27.160, d=0.454], and loneliness rejection sensitivity, and negatively associated with Time 2 perceived
[F (1)=18.104, d=0.375]. In each case, girls scored higher than boys.  positive classroom climate. Time 1 emotional reactivity was positively
Statistically significant gender [F (1)=12.212, d=0.306] and time  associated with Time 2 rejection sensitivity. All stability coefficients
[F (1)=4.262, d=0.179] main effects on perceived positive classroom  were statistically significant.
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TIME 1

Loneliness

TIME 2

Loneliness

Shyness

Shyness

Rejection sensitivity

Emotional reactivity

Rejection sensitivity

Emotional reactivity

Perceived positive

Perceived positive

classroom climate

Perceived positive classroom /
climate x predictor K
(Model 1A: shyness;
Model 1B: emotional reactivity;
Model 1C: rejection sensitivity)

FIGURE 1

Longitudinal associations from shyness, rejection sensitivity, and emotional reactivity to loneliness: Direct and moderated analytic models. Gray lines
represent nonsignificant paths that were trimmed from the final models. Solid lines represent paths that were included in Model O and Model 1; the
dashed line represents one of three moderator variable paths that were separately included in Models 1A, 1B, and 1C. Concurrent correlations (not

depicted) are given in Table 1.

classroom climate

3.2.2. Shyness predicting changes in loneliness,
moderated by perceived positive classroom
climate

Model 1A (with the shyness x perceived positive classroom
climate interaction term) fit the data. The interaction term predicted
changes in loneliness from Time 1 to Time 2. Figure 2 presents results
from simple slope analyses. There was a significant positive
association from Time 1 shyness to Time 2 loneliness at low (—1 SD)
but not high (+1 SD) levels of perceived positive classroom climate.
For youth reporting low perceived positive classroom climate, higher
initial shyness was associated with increased loneliness across the
school year.

Frontiers in Psychiatry

3.2.3. Emotional reactivity predicting changes in
loneliness, moderated by perceived positive
classroom climate

Model 1B (with the emotional reactivity x perceived positive
classroom climate interaction term) fit the data. The interaction term
predicted changes in loneliness from Time 1 to Time 2. Figure 2
presents results from simple slope analyses. There was a significant
positive association from Time 1 emotional reactivity to Time 2
loneliness at low (—1 SD) but not high (+1 SD) levels of perceived
positive classroom climate. For youth reporting low perceived
positive classroom climate, higher initial emotional reactivity was
associated with increased loneliness across the school year.
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TABLE 2 Longitudinal associations from Timel shyness, emotional reactivity, rejection sensitivity to Time 2 loneliness moderated by Time 1 perceived

classroom climate: Results from path analysis.

Longitudinal path B CI [95%] p
Cross lagged paths (Model 0)

T1 Emotional reactivity — T2 Loneliness 0.0937%* [0.024, 0.162] 0.008
T1 Shyness — T2 Loneliness 0.101* [0.015, 0.187] 0.021
T1 Classroom climate — T2 Loneliness —0.13%%* [—0.203, —0.057] 0.001
T1 Rejection sensitivity — T2 Loneliness 0.125%* [0.042, 0.208] 0.003
T1 Shyness — T2 Classroom climate —0.077* [-0.152, —0.001] 0.046
T1 Rejection sensitivity — T2 Classroom climate —0.127%%* [-0.201, —0.052] 0.001
T1 Shyness — T2 Emotional reactivity 0.117%* [0.037,0.197] 0.004
T1 Rejection sensitivity — T2 Emotional reactivity 0.108* [0.026, 0.189] 0.010
T1 Rejection sensitivity — T2 Shyness 0.129%* [0.053, 0.205] 0.001
T1 Emotional reactivity — T2 Rejection sensitivity 0.095% [0.022, 0.168] 0.011
T1 Shyness — T2 Rejection sensitivity 0.145%* [0.068, 0.202] 0.001
Autoregressive paths (Model 0)

T1 Loneliness — T2 Loneliness 0.289%#:* [0.204, 0.374] 0.000
T1 Shyness — T2 Shyness 0.545%* [0.479, 0.611] 0.000
T1 Rejection sensitivity — T2 Rejection sensitivity 0.479%:* [0.407, 0.551] 0.000
T1 Emotional reactivity — T2 Emotional reactivity 0.459%:* [0.389, 0.530] 0.000
T1 Classroom climate — T2 Classroom climate 0.554%% [0.491, 0.617] 0.000
Model 1A

T1 Shyness x T1 Classroom climate — T2 Loneliness —0.364%* [—0.563, —0.166] 0.001
Model 1B

T1 Emotional reactivity x T1 Classroom climate — T2 —0.502°%% [—0.784, —0.221] 0.011
Loneliness

Model 1C

T1 Rejection sensitivity x T1 Classroom climate — T2 —0.420%* [-0.614, —0.226] 0.000
Loneliness

N=540. Standardized beta weights reported. Model 0 describes results without interaction terms. Models 1 (ABC) describe results from separate models that included interaction terms.
Nonsignificant paths were trimmed. Concurrent correlations are given in Table 1. Model fit the data for model 0 [*(14) =15.541, p=0.342; TLI=0.997; RMSEA =0.014 (0.000, 0.045)], Model
1A [*(18) =24.890, p=0.127; TLI=0.987; RMSEA =0.027 (0.000, 0.050)], Model 1B [;*(18) =26.350, p=0.092; TLI=0.984; RMSEA =0.029 (0.000, 0.052), and Model 1C [;*(18) =26.974,
p=0.080; TLI=0.983; RMSEA =0.003 (0.000, 0.053)]. Classroom climate = Positive perceived classroom climate.

#p<0.05; **¥p<0.01.

3.2.4. Rejection sensitivity predicting changes in
loneliness, moderated by perceived positive
classroom climate

Model 1C (with the rejection sensitivity x perceived positive
classroom climate interaction term) fit the data. The interaction term
predicted changes in loneliness from Time 1 to Time 2. Figure 2
presents results from simple slope analyses. There was a significant
positive association from Time 1 rejection sensitivity to Time 2
loneliness at low (—1 SD) but not high (+1 SD) levels of perceived
positive classroom climate. For youth reporting low perceived
positive classroom climate, higher initial rejection sensitivity was
associated with increased loneliness across the school year.

3.2.5. Supplemental analyses

Additional analyses were conducted to rule out the possibility
that associations were driven by unobserved variables previously
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linked to the predictor, moderator, and dependent variables. With
one exception, the same pattern of statistically significant results
emerged when potential confounding variables (i.e., gender, self-
reports of emotional problems, number of reciprocated friendships,
friendship social support, friendship negativity, peer reports of
relational victimization and physical victimization, and peer reports
of rejection and acceptance) were separately included as Time 1
covariates and as predictors of Time 2 outcomes. When emotional
problems were included in the model 0, the Time 1 shyness to Time
2 loneliness path became marginally significant (f=0.080;
p=0.085).

Multiple group contrasts identified only one gender difference
in cross-lagged associations (Ay*=8.92, p=0.002): Time 1
rejection sensitivity was positively associated with Time 2
loneliness for boys (f=0.051, p=0.001) but not for girls (§=0.011,
p=0.341).
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FIGURE 2
Time 1 Shyness (A), Emotional reactivity (B) and Rejection sensitivity (C) predicting Time 2 Loneliness at low and high levels of perceived positive
classroom climate. N=540; * p<0.05; ** p<0.001.

4. Discussion

We followed a community sample of pre- and early adolescents
over the course of a single school year to examine the mitigating role
of perceived positive school climate in the development of loneliness
among temperamentally vulnerable (i.e., shy, sensitive to rejection, or
emotionally reactive) children. The results indicated that perceived
positive classroom climate moderates longitudinal associations. In
each case, temperamental vulnerabilities anticipated greater loneliness
for youth reporting low but not high positive classroom climate.

The findings replicate and extend insights into the antecedents of
loneliness. In terms of replication, the findings add to the long list of
studies indicating that shy children are especially vulnerable to
loneliness (5). Others have also reported that rejection sensitivity
increases loneliness (25). Far fewer longitudinal studies have examined
whether emotionally reactive children are similarly at risk (3). Taken
together with results from previous research, our findings underscore
the painful and potentially debilitating costs of loneliness that confront
emotionally vulnerable children.

We are not the first to find that a positive classroom climate
buffers against conditions that might otherwise have an adverse
impact on development. Perceptions of classroom support protect
against the untoward consequences of victimization (46, 66), and
mitigate the effects of low effortful control on conduct problems (67)
and depressive symptoms (36). As such, the findings align with social
information processing theory (35), which posits that temperamentally
vulnerable youth in classrooms perceived as supportive tend to
interpret challenging social situations as benign and nonthreatening.
Different processes may be at work depending on whether risks for
loneliness have origins in overly sensitive perceptions of social
situations (3) or relationship difficulties caused by unattractive traits
(31, 32). Shy and sensitive youth may perceive supportive classrooms
as a safe place where temperamental characteristics are not a social
liability, providing confidence to build ties with classmates. Supportive
classrooms are characterized by high engagement and positive peer
and teacher interactions (68). Teachers and classmates may work to
minimize the time the emotionally vulnerable spend alone and avoid
activities that exclude or marginalize members. Finally, supportive
classrooms are known to embrace prosocial norms (43), which may
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disrupt the self-fulfilling prophecy cycle among sensitive children or
counteract incipient loneliness among youth so inclined.

Classroom climate has a downstream influence on solitude. Start
from the premise that perceptions of a positive classroom climate are
joined with perceptions of positive peer experiences (69). Children and
adolescents who enjoy spending time with classmates may leap at
opportunities to spend time together out of class, accepting and making
social invitations, and enrolling in clubs and after-school activities.
Additional social experiences may provide temperamentally vulnerable
children with much needed social skills practice, bolstering confidence
in abilities and reducing withdrawal tendencies (39, 70). Unsupportive
classrooms, in contrast, may increase the likelihood that shy and
emotionally sensitive children seek to be alone when out of school (37).
Discouraged by interpersonal missteps and fearful of replicating painful
peer experiences, temperamentally vulnerable children may learn that
solitude is safer and preferable (27). In the process, children who most
need the company of others instead fall further behind in social skills,
developing a (sometimes well-deserved) reputation for awkwardness,
which can make successful social integration more difficult in the future.

Other replicated results should bolster confidence in our novel
findings. Consistent with previous reports (21, 71), shyness, emotional
reactivity, and rejection sensitivity were interrelated longitudinally, such
that higher levels of one begat increases in another. We also found that
shy and rejection sensitive children were least likely to report that
classroom climate improved over the course of the school year, recalling
findings from other studies in which less empathetic children (who are
lower in emotion regulation) and children with more behavioral
problems perceived declining levels of school climate (72, 73).

Our study is not without limitations. First, reliance on self-report
variables increases the risk of bias arising from shared-reporter
variance. This problem lacks an easy solution, however, because many
of the variables of interest focus on child feelings and perceptions,
which are not reliably gaged by teachers or parents (74) and whose
impact may vary as a function of the discrepancy between actual and
ideal self-perceptions (75). Observational data could help distinguish
between the impact of perceived and actual classroom climate.
Second, it was not possible, with two waves of data, to conduct a
random intercept model. In its absence, conclusions about within-
individual cross-lagged associations must be tempered, because
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changes in loneliness may be a product of between-person effects (76).
Person-oriented analyses may be better suited to identifying
constellations of interpersonal and individual factors tied to adaptive
and maladaptive outcomes (77). Third, perceived positive classroom
climate is tied to the child’s perceptions of relationships with friends
and teachers (78, 79). The same pattern of results emerged when
we controlled for friendship quality, suggesting that classroom climate
captures more than just getting along with friends. Unfortunately,
we lacked data on teacher-child relationships and so cannot make
conclusions about the degree to which climate is distinct from getting
along with teachers. Finally, the participants lived in a small,
homogeneous Northern European community. Those unfamiliar with
Lithuania may be hesitant to generalize from its populace. Once
involuntarily situated in the Soviet Union, Lithuania is currently a
member of the European Union. Students in Lithuania resemble those
in other Western European nations with regard to adolescent norms,
values, and development (80). Of course, it remains to be seen whether
findings from this sample generalize to other, dissimilar contexts.

The results emphasize the importance of perceptions of classroom
climate for the well-being of temperamentally vulnerable youth.
Future research could investigate the processes through which
positive classroom climate protects vulnerable adolescents (67) or
classroom level characteristics which determine it being perceived as
positive by vulnerable youth (37). This research has implications for
classroom oriented interventions that extend well beyond loneliness,
with the potential to change the lives of many youths who might
otherwise develop a snowballing cascade of interpersonal and mental
health challenges.
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The goal of this review was to provide an overview of how solitude has been
operationally defined and measured since the year 2000 in psychological studies
of children, adolescents, and emerging adults. After applying exclusionary
criteria, our review of the extant literature identified n=19 empirical studies,
which we grouped into three broad methodological categories: (1) experiments/
manipulations (n=>5); (2) retrospective reports (n=7); and (3) experience sampling
measures (experience sampling methodology; n=7). A review of these studies
indicated considerable variation in how solitude is operationalized and measured.
Thereis also a notable lack of studies measuring solitude in childhood. Implications
for ‘what matters’ when assessing solitude are discussed, and we provide a series
of suggestions for helping this research area move forward.

solitude, time alone, childhood, adolescence, emerging adulthood, measuring solitude

Introduction

The study of solitude has a rich history in developmental psychology, with theoretical
perspectives highlighting the potential costs and benefits of spending time alone. For example,
excessive solitude has long been characterized as a cause of distress (1) and indicator of
psychopathology (2). It was also commonly argued that because social connections are essential
for healthy development and well-being, children spending frequent time alone are at increased
risk of ‘missing out’ on benefits afforded by social interactions and relationships (3). Other
perspectives have focused on the constructive role of solitary play for child development (4),
solitary experiences as reprieve from social stresses (5), and the emergence of solitude as a
domain for positive development in adolescence (6).

Many studies have explored the psychological aspects of solitude among children and youth
over the last two decades, with a particular focus on the causes and consequences of time alone
(22). The COVID-19 pandemic led to government-imposed containment strategies (e.g.,
lockdowns, social distancing), resulting in an overall increase in time spent alone (7). Such
experiences have shone a brighter spotlight on the potential impacts of solitude on mental health
and well-being in children, adolescents, and emerging adults (8). However, variations in how
solitude is conceptualized, operationally defined, and measured have made it difficult to compare
results across studies. Moreover, despite increased focus on aspects pertaining to the broad
phenomenon of solitude (e.g., social withdrawal, peer exclusion, ostracism, loneliness, and
aloneliness), few studies have assessed solitude itself. Accordingly, the goal of this review article
was to provide an overview of how solitude has been operationally defined and measured since
the year 2000 in psychological studies of children, adolescents, and emerging adults.
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Conceptualizations of solitude

There has been considerable variation in the psychological
conceptualizations of solitude. For example, a common (and
seemingly objective) perspective considers solitude as a physical
separation from others. In this regard, Goffman (9) described solitude
using the metaphor of being ‘off stage’ and removed from perceived
social expectations and demands. However, as has been previously
noted, there is no consensus among researchers as to the required
minimum physical distance from others for an individual to
be considered alone (10). Moreover, even within the criteria of being
physically separated from others, further conceptual distinctions can
still be made. In some cases, solitude is defined as necessitating a lack
of accompanying activity, sometimes referred to as pure solitude (11)
or being alone with one’s thoughts (12). In others, the central focus has
been on characterizing and distinguishing among different activities
that adolescents and young adults engage in alone [e.g., homework vs.
watching videos, daydreaming vs. ruminating; (13)].

Other conceptualizations of solitude do not stipulate physical
separation from others. From these perspectives, solitude occurs when
we feel alone (14) and relates to our perceived social separation (15).
Importantly, this allows for solitude to be experienced in the presence
of others (i.e., alone in a crowd), such as sitting alone on a commuter
train (16) or visiting an art gallery without a companion (17). To make
matters more complicated, physical separation no longer implies a
lack of social interaction. Advances in contemporary technology have
made it commonplace to engage in computer-mediated interactions
(including FaceTime) while physically alone (18). Indeed, Hipson
etal. (13) recently reported that screentime (e.g., social media, texting,
watching videos, playing video games) was the most common solitary
activity among adolescents. In this regard, it has been recently
suggested that solitude be reconceptualized as non-communication
[i.e., not physically or virtually interacting with others; (19)]. Notably,
adolescents have a nuanced conceptualization of the intersection
between solitude and technology, defining different ‘degrees’ of
solitude as a function of engagement in passive versus text-based
versus audio-visual technologies (20).

Finally, there has been extensive research into the putative ‘causes’
of solitude in childhood and adolescence. For example, Rubin and
Mills (21) distinguished between the processes of active isolation
(children are forced into unwanted solitude due to peer rejection/
exclusion) and social withdrawal (children remove themselves from
opportunities for peer interaction). Asendorpf (22) later described
different subtypes of social withdrawal, characterized by specific
combinations of social approach and avoidance motivations. For
example, shyness (high approach; high avoidance) is characterized by
an internal conflict between the desire to engage with others and
socio-evaluative fears. Of note, shyness shares conceptual overlap (but
is distinct from) anxiety (particularly social anxiety), which can also
fuel solitary behavior (23). Next, social avoidance (low approach; high
avoidance) is characterized by both a high desire to avoid others and
a drive to be alone. Lastly, unsociability (low approach; low avoidance)
is characterized by a heightened preference for solitude in the absence
of strong avoidance motivations (or feelings of anxiety). This
motivational model served as the theoretical ‘backbone’ of social
withdrawal research for the last 30 years. However, as noted by Coplan
and Bowker (10), research on social withdrawal focuses almost
exclusively on the causes and consequences of motivations for
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solitude, with only a handful of studies actually measuring time alone.
With this in mind, we set out to provide a review and synthesis of how
solitude has been operationalized and measured in studies of children,
adolescents, and emerging adults.

Inclusionary and exclusionary criteria

Information regarding databases and search terms used, as well as
inclusionary and exclusionary criteria is presented in Figure 1. We set a
temporal criterion of articles published since the year 2000. Although
this excluded seminal historical research in this area [e.g., (24, 25)],
we felt it was important to focus on more contemporary perspectives.
Next, although we initially intended to only include studies with samples
of children and adolescents, we ultimately extended this criterion to
include samples of emerging adults [i.e., ages 19-29years; (26)].

The central aim of this review was to identify original published
studies (in English) measuring solitude. This included studies with
experimental manipulations [e.g., asking participants to sit alone in an
empty room, e.g., Wilson et al. (12)], as well as studies assessing solitude
over a predetermined period of time [e.g., participant completion of end
of day reports, e.g., (27)]. In this regard, we did not include studies
including only measures of solitude motivations, such as the Child Social
Preference Scale [e.g., “If given the choice, my child prefers to play with
other children rather than alone”; (28)] or general tendencies to engage
in solitary behaviors, such as the Child Behavior Scale [e.g., “Withdraws
from peer activities”; (29)]. In this same vein, we excluded studies
focusing exclusively on attitudes and beliefs about solitude using
quantitative [e.g., (30)] or qualitive assessments [e.g., (31)].

Finally, there have been several previous studies in which
researchers employed naturalistic observations to assess children’s
non-social behaviors (e.g., reticence) and solitary play forms (solitary-
passive, solitary-active) at schools/childcare centers, on playgrounds,
and in laboratory playrooms (see (32), for a review). In these studies,
a child is typically coded as being engaged in a ‘solitary’ activity when
they are at least feet away from other children. Such behaviors, in the
presence of peers, are well-established indicators of social withdrawal
[i.e., removing oneself from opportunities for peer interaction; (3)].
However, children in this context are neither physically alone, nor can
it be assumed that they perceive themselves as alone. Accordingly, for
conceptual reasons, we decided to exclude such studies from
our analyses.

Analysis of studies measuring solitude

After applying exclusionary criteria, our review of the extant
literature identified N=19 empirical studies. To organize our
discussion of these studies, we grouped them into three broad
methodological categories: (1) experiments/manipulations (n=>5); (2)
retrospective reports (n=7); and (3) experience sampling measures
(ESM; n=7). Key characteristics of these studies are displayed in
Table 1.

Experiments/manipulations
Researchers conducting experiments on solitude aim to make

causal claims regarding the implications of spending time alone. A key
benefit of experiments involves the ability to randomly assign
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Databases:
« PsycINFO
« pubMED
« Google Scholar
« Web of Science

Search Terms:
« Solitude
« Solitary

« Alone

« Time Alone

« Aloneness

« Social Withdrawal

J

Inclusion Criteria

Language: English

Date Range: December, 2000 to
January, 2023

Age of Sample: 29 and younger

« Included at least one specific
measure of time alone/solitude or
have participants specifically
spend time in solitude.

=) reduced into a subsample of

Exclusion Criteria

- Had an adult sample without
specified age range or had a large
age range that could not be

emerging adults.
« Assessment of non-social/solitary
play in the presence of peers.

!

Final Literature Sample:
N=19

FIGURE 1
Flow diagram of the review process

participants to different conditions (e.g., alone, with others), which
increases internal study validity and provides more unbiased estimates
(47). Researchers may also isolate the potentially salient aspects of
solitude by controlling extraneous variables across conditions (e.g.,
solitary activities, timeframe, location, and autonomy). Of note, our
review found that experimental studies of solitude have been
conducted exclusively with emerging adults.

For instance, in a series of 11 experiments, Wilson et al. (12)
investigated university students” experiences of solitude. The first six
experiments involved asking participants to sit alone in a plain room
without their belongings for anywhere from 6 to 15 min, with the only
instructions being to “remain in their seats and stay awake” (p. 2).
Across studies, participants reported overall low levels of enjoyment,
high levels of boredom, and difficulty concentrating. In one follow-up
study, findings extended beyond the lab to the home setting.

In other follow-up studies, Wilson et al. (12) compared the effects
of being in pure solitude (i.e., physical solitude with no distractions)
to those of engaging in mundane solitary activities, such as reading or
listening to music. Results indicated that participants consistently
preferred engaging in solitary activities over doing nothing. Indeed,
the desire to avoid doing nothing was so strong, that in one
experiment, chose to

many participants (especially men)

Frontiers in Psychiatry

self-administer a previously experienced painful electric shock instead
of sitting alone with their thoughts for 15 min. Taken together, findings
suggest that engaging in pure solitude is an undesirable, and even
aversive, way to spend time alone.

In a subsequent study, these findings were replicated across
cultures. Buttrick et al. (33) compared experiences of thinking versus
doing while alone in samples of college students from 11 countries (i.e.,
Belgium, Brazil, Costa Rica, Japan, Malaysia, Portugal, Serbia, South
Korea, Turkey, United Arab Emirates, and United States). In the
thinking condition, participants were instructed to “entertain
themselves with their thoughts as best as they could, with the goal of
having a pleasant experience” (p. €75) and no distractions or
technological devices. In the doing condition, participants engaged in
external leisure activities of their choice, such as reading, watching TV,
surfing the Internet, playing video-games, or listening to music. School
work and routine activities were not permitted, as the activity was
intended to be enjoyable. Overall and across all countries, students
reported enjoying spending time alone engaged in an activity more
than spending time in pure solitude. However, it should be noted that
participants did not particularly enjoy either condition. Overall ratings
of enjoyment averaged 4.54 and 6.35 in the thinking versus doing
conditions, respectively, on a scale with a possible range from 3 to 27.
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TABLE 1 Studies examining solitude from childhood to emerging adulthood.

Article

Definition

Measurement

10.3389/fpsyt.2023.1179677

Participants

Experiments/manipulations

studies, variations of the protocol included different activities
(e.g., doing nothing vs. sorting pencils) and instructions (e.g.,

autonomy-supporting vs. autonomy-controlling)

Wilson et al. (12) N/A Participants sat alone in a room for 6-15min. Across 10 N =15-146 US college students
studies, variations of this protocol included different settings
(i.e., lab room vs. at home) and different activities (doing
nothing vs. engaging in self-selected solitary activities vs.
being given the option to self-administer an electric shock)

Buttrick et al. (33) N/A Participants sat alone in a room a home for 12 min, instructed N =2,557 college students (Belgium,
to either think or engage in external activities (e.g., reading, Brazil, Costa Rica, Japan, Malaysia,
listening to music) Portugal, Serbia, South Korea, Turkey,

United Arab Emirates, and
United States)

Nguyen et al. (11) N/A Participants sat alone in a room for 15min. Across 4 studies, N =108-343 undergraduate students
variations of the protocol included different activities (e.g., doing | ages 18-29years
nothing vs. reading) and choice (e.g., choice vs. no choice), as
well as variations in thought content (e.g., positive vs. neutral)

Hatano et al. (34) N/A Participants sat alone for 3-20 min. Across five studies, N =30-63 Japanese university students
variations of the protocol included different settings (e.g., lab (Mg =18.92-20.02)
room vs. booth), time (e.g., 3 vs. 20 min), and activities (e.g.,
doing nothing vs. browsing Internet)

Nguyen et al. (35) N/A Participants sat alone in a room for 5-15min. Across three N =266-369 US university students

ages 18-28 years

Retrospective reports

Leary et al. (36)

Not operationalized

Participants indicated how many times in the last month they

engaged 12 solitary activities

N =204US university students

Coplan et al. (37)

By yourself or doing
something by yourself—

not including sleeping

How many times were you alone in the last week for a period
lasting at least 15min? How many total hours did you spend

alone in the last week?

N =379 Canadian/US university
students (M, =19.80)

not including sleeping

alone in the last week?

Archbell etal. (38) | Not operationalized Parents reported on child’s daily social activities between N =89 Canadian children ages
6am-8pm (e.g., alone, with peers, with others) 6-9years
Coplan et al. (39) By yourself or doing How many times were you alone in the last week for a period N =869 Canadian/US adolescents ages
something by yourself— lasting at least 15min? How many total hours did you spend 15-19 years

Hipson et al. (13)

By yourself or doing
something by yourself—

not including sleeping

How many times were you alone in the last week for a period
lasting at least 15min? How many total hours did you spend

alone in the last week?

N =869 Canadian/US adolescents ages
15-19years

Bosacki et al. (40)

Not operationalized

Participants reported how much time they spend alone during

a typical day and week

N =61 Canadian adolescents ages

11-18years

White et al. (27)

Activity not involving any
direct physical or verbal

interaction with others

Participants indicated whether they were mostly alone, with
other people but not interacting, or with other people and

interacting that day

N =411US university students ages
18-26years

Experience sampling measures

Brown et al. (41)

Not operationalized

Participants indicated whether they were alone or with others

8 times a day for 7 days

N =245US university students

Kwapil et al. (42)

Not operationalized

Participants indicated whether they were alone or with others

8 times a day for 7 days

N =56US university students
(M, =21.2years)

Matias et al. (43)

N/A

Participants responded to the open-ended question “Who are
you with?” Responses coded as “alone” or “not alone” (e.g., in

the presence of others)

N =44 Portuguese university students

(M, =21years)
g y
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TABLE 1 (Continued)

Article Definition
Wang et al. (44) Not operationalized

three times a day

Measurement

Participants indicated whether they were physically alone

10.3389/fpsyt.2023.1179677

Participants

N =28US university students
(Mg =21.437)

van Roekel et al. Not operationalized

Participants reported whether they were alone or with others 9

(45) times a day for 6 days

N =103 Dutch adolescents ages 13—

16years

Thomas et al. (18) N/A

Participants indicated if they were: (a) physically alone and not
communicating with anyone; (b) physically alone and
communicating with someone; (c) around people but not
interacting with them; (d) around people and interacting with

them; (e) around people and communicating with someone

N =69 US university students ages
18-35years

Participants indicated whether they were alone or with others

not physically present
Uziel and Being physically alone
Schmidt-Barad while not actively
(46) communicating with
others

N =155 Israeli university students

(M, =23.92)

Definition = operational definition of solitude provided to participants; Measurement = measurement of solitude; not all studies provided demographic/geographic information.

Hatano et al. (34) subsequently examined the effects of just
thinking among Japanese university students. Participants in this
study were assigned to sit in pure solitude in various locations (e.g.,
room, dark booth) without their belongings for periods ranging from
three to 20 min. Before the study began, participants rated how
enjoyable they expected the assigned activity to be. Across experiments,
participants found sitting alone with their thoughts more enjoyable,
engaging, and interesting, as well as less boring than they had
expected. In a follow-up experiment, participants were assigned to
either spend 20 min in pure solitude or browsing Internet news sites
alone. Although participants predicted they would enjoy the browsing
activity more than the waiting activity, results showed that experiences
did not differ between the conditions. So, there is at least some
evidence to suggest that emerging adults enjoy being alone with their
thoughts more than they think! As well, doing at least some specific
activities while alone (i.e., browsing Internet news sites) is not
necessarily better than doing nothing.

Having said that, pure solitude represents the most restrictive
operational definition of solitude, eliminating other factors that may
impact upon experiences while alone (e.g., location, choice of activity).
However, as a result, this approach externally imposes the conditions
of solitude (i.e., where, how long, doing what) and notably confounds
context (solitude) with tolerance of inactivity. Given these constraints,
it is perhaps not surprising that young people experience pure solitude
so negatively. Another factor to consider is how participants’
experiences of solitude are quantified. For example, in the
aforementioned studies (33, 12), enjoyment of solitude was assessed
by averaging participants’ reports of how enjoyable, entertaining, and
boring (reverse scored) the activity was. However, in terms of
individuals affective experiences during solitude, emerging evidence
suggests that it is important to consider different combinations of
valence (i.e., positive vs. negative) and arousal (i.e., activation vs.
deactivation) (11, 35).

For example, in a series of studies, Nguyen et al. (11) instructed
emerging adults to sit alone for 15min without engaging in other
activities. The researchers then compared the effects of this pure form
of solitude to those of engaging in external solitary activities (e.g.,
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reading). Across experiments, results supported a deactivation effect
of solitude, such that spending time in solitude (regardless of whether
participants engaged in an external activity) led to decreased high
arousal positive affect (e.g., happiness) and increased low arousal
negative affect (e.g., loneliness), along with increased low arousal
positive affect (e.g., relaxation) and decreased high arousal negative
affect (e.g., anger).

In a third experiment, the researchers randomly assigned
participants to conditions differing based on both choice and thought
content. In the choice condition, participants were instructed to “think
during their time alone, but that they could choose to think either
positive or neutral thoughts” (p. 96). In the no choice condition,
participants were assigned to think either positive or neutral thoughts.
Lastly, the control condition mirrored the earlier pure solitude
condition. Although results again indicated that solitude had a
deactivating effect, thinking positive thoughts (in either of the choice
groups) inhibited the reduction in high arousal positive affect. These
findings suggest that despite not being enjoyable, pure solitude confers
some benefits (particularly in terms of increased restoration) and that
(at least some of) the risks associated with solitude can be mitigated
through regulating one’s thoughts.

In a final experiment, Nguyen et al. (11) collected daily diary
data over 2weeks with using a switching-replication design to
examine the implications of daily solitude on emerging adults’
affect and well-being. The researchers randomly assigned
participants to either “spend 15min in solitude (i.e., without
electronic devices or activities) sometime during each day of the
first week of the study” (p. 100), or not engage in solitude during
that week. During the second week of the study, the two groups
switched tasks. At the end of each day, participants completed
measures of affect, vitality, satisfaction, and stress. Consistent with
the notion that emerging adults do not think they will enjoy
spending time alone, almost a quarter of participants reported
being non-compliant during supposed episodes of solitude (e.g.,
mentioning sleeping, eating, doing schoolwork, interacting with
others remotely or in person, or engaging with technology).
Notwithstanding, results again indicated a deactivating effect of
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solitude for high-arousal positive affect and high-arousal negative
affect. Solitude also predicted lower vitality, which is an energizing
state. Interestingly, there was a spillover effect of solitude on arousal,
such that participants who engaged in solitude during the first
week of the study remained more deactivated during the second
week. Although solitude was not associated with low arousal
affective outcomes overall, participants with low autonomy for
solitude reported lower low-arousal positive affect and higher
low-arousal negative affect, as well as increased stress and reduced
satisfaction after engaging in solitude. Participants with high
solitude autonomy, on the other hand, reported higher low-arousal
positive affect and less stress after engaging in solitude. Findings
suggest that spending time alone is not only less harmful, but also
more beneficial, when young people feel motivated to choose
solitude for positive reasons.

As aforementioned, experimental studies typically impose
conditions on participants’ experiences of solitude. However, when
aspects of solitude are externally constrained, they are more likely
to result in negative experiences [e.g., (11)]. In this regard, Nguyen
et al. (35) recently investigated whether the affective implications
of solitude could be improved by enhancing autonomous
motivation for solitude among emerging adults. In two studies,
participants were first instructed to sit in a room without their
belongings for 15min. During this phase, the researchers
manipulated participants’ autonomy for solitude through use of
either autonomy-supportive or autonomy-controlling language.
Autonomy-controlling instructions included language such as “you
must” or “you should,” and stressed that the experimenter
“expected” the participant to sit alone without engaging in other
activities (p. 3). Autonomy-supportive instructions included
language such as “I invite you to” and “you can,” and the researchers
emphasized that “different people might have different reactions to
the activity so that participants could feel free to explore their
feelings with a sense of choice” (p. 3). Finally, participants were
presented with a free choice period, wherein they chose between
sitting alone with their thoughts and sorting pencils for 10 min.

Consistent with Nguyen et al’s (11) findings, results indicated that
high arousal positive and negative affect decreased after participants
engaged in pure solitude in both studies. However, although low
arousal positive affect also increased in both studies, low arousal
negative affect was found to increase in the second study, but not the
first. During the free choice period, participants were much more
likely to sort pencils than sit with their thoughts. These findings
further support the idea that although engaging in pure solitude may
offer benefits in terms of emotion regulation (11), doing nothing is not
appealing to emerging adults (33, 12). When given the choice, even
mundane (e.g., pencil sorting) and aversive (e.g., self-administration
of an electric shock) activities are preferred. Interestingly, although the
manipulation of autonomy for solitude was successful, autonomous
motivations for solitude did not play a significant role in participants’
responses to solitude.

Taken together, studies relying on experimental methods
highlight a key theme in solitude research: young people clearly
prefer doing something over doing nothing while alone (although
engaging in pure solitude may confer affective benefits related to
increased peace and relaxation). As such, it is important to
consider solitary activities

when understanding solitary

experiences. These findings also provide some insight into the
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importance of choice. Having high autonomy related to solitude
may not only protect against the potential negative outcomes of
time alone, but it may confer unique affective benefits. Still,
evidence regarding the importance of choice is mixed, with one
study showing that outcomes of solitude remained consistent
regardless of differences in autonomous motivations for
solitude (35).

Although experimental studies allow for a high degree of precision
and control (which is important for isolating the effects of solitude),
such studies may lack external validity (48). Indeed, given what is
known regarding young people’s perceptions of pure solitude, it is
unlikely that adolescents and emerging adults spend considerable time
alone with their thoughts in real life. In this regard, solitude may look
(and function) quite different outside of the laboratory setting.
Moreover, when aspects of solitude are externally constrained, they
are more likely to result in negative experiences (11). As such, it is also
important to examine naturally occurring solitude.

Retrospective reports

To explore solitude in naturalistic settings, some researchers have
examined retrospective reports of time spent alone. Our review
revealed studies asking participants to recall instances of solitude over
specified periods of time ranging from the end of the day to the
previous week. Whereas experimental studies of solitude focused
exclusively on emerging adults, retrospective studies also include
samples of adolescents and children. These studies differ from the
previously described experimental designs insofar as they assess
naturally occurring episodes of solitude. In this regard, the results can
speak more generally to the association between time spent alone
and adjustment.

For example, Coplan and colleagues (13, 37, 39) assessed
retrospective reports of both episodes of solitudes (i.e., how many
times were you alone in the last week for a period lasting at least
15min?) and time spent alone (i.e., how many total hours did
you spend alone in the last week?) in samples of adolescents and
emerging adults. Time alone was operationalized for participants as
“by yourself, or doing something by yourself, not including sleeping”
(e.g., (37), p- 20). An aggregate score of solitude was computed by
averaging these two items.

Using this measure, Coplan et al. (37) found that weekly solitude
was positively related to emerging adults’ preference for solitude and
loneliness (but not stress), and negatively related to feelings of
aloneliness (i.e., negative feelings that arise from the perception that
you are not spending enough time alone). Interestingly, aloneliness
was highest among emerging adults who reported a higher preference
for solitude yet spent little time alone. In a second sample, time alone
was also positively related to emerging adults’ depressive symptoms
and stress. However, among emerging adults who reported feeling
more alonely, the link between time alone and depressive symptoms
was attenuated. These findings suggest that when young people are
dissatisfied with the amount of time they have been spending alone,
seeking solitude need not be risky. Moreover, finding time away from
others may be particularly important for those with high preference
for solitude.

In a later study using this measure with adolescents, Coplan et al.
(39) reported that, overall, self-reported time alone was negatively
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related to sociability and positive affect, and positively related to
shyness and negative affect. Still, results from follow up person-
oriented analyses further emphasized that not all time alone is
created equal. Four sub-groups of adolescents were identified that
spent comparatively more time alone than their peers. For two of
these groups, frequent solitude was associated with maladaptive
motivations and negative emotional experiences. Specifically, the
group labeled shy-withdrawn was characterized by high shyness and
high sociability, as well as high negative affect, whereas the socially
avoidant group reported high shyness and low sociability, as well as
high negative affect and low positive affect. In contrast, two other
groups reported higher time alone, but appeared more normative and
positively adjusted. Specifically, the unsociable group reported low
sociability, but also low negative affect, whereas the group labeled
balanced was characterized by the unique combination of high
sociability, low shyness, and high positive affect. Of note, intrinsically
motivated solitary activities were reported as more common among
unsociable and balanced adolescents, which the authors postulated
may have accounted for lower reported aloneliness among
these groups.

Finally, in another study of adolescents using the same measure,
Hipson et al. (13) reported that time alone was positively related to
preference for solitude and negative affect, as well as negatively related
to positive affect. It should be noted, however, that the link between
time alone and positive affect was curvilinear. That is, at less than 1h
per day, time alone was not correlated with positive affect. At moderate
levels, then, perhaps time away from others is less harmful for young
people [see also (6)].

Hipson et al. (13) provided further evidence that not all time alone
is the same. Participants were asked to list the three things they did the
most when they were alone over the last week. The most commonly
endorsed solitary activities included passive screen time (e.g., Netflix;
41%), homework (40%), and listening to music (23%). Although
daydreaming was reported by 18% of adolescents, other types of
thinking activities (e.g., negative thinking, planning) were more
uncommon (~5%). Moreover, few participants reported engaging in
meditation (4%), relaxing (4%), or doing nothing (6%), which
provides further support for the notion that pure solitude is not
favorable (12, 33, 35).

Results from subsequent person-oriented analyses revealed three
sub-groups of adolescents characterized by their engagement in
different patterns of solitary activities. The largest group included over
half the sample (53%) and was comprised of adolescents who typically
engaged passively with technology (e.g., watching TV) or did
homework while alone. Adolescents in the second-largest group
(31.7%) tended to spend their solitary time engaged in more active
forms of technology use (e.g., social media and video games), as well
as hobbies, homework, and listening to music. Lastly, the smallest
group (15%) included adolescents who spent time alone primarily
engaged with their thoughts.

When comparing solitary activity groups on indices of well-being,
findings revealed that adolescents who spent considerable time in pure
solitude (e.g., thinking, ruminating) experienced increased depression,
anxiety, and loneliness as compared to those who engaged in other
solitary activities. Indices of adjustment did not differ between
adolescents who spent time alone passively engaged with technology
and those who participated in more active activities, suggesting that
doing something (regardless of what that something is) is better than
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doing nothing. Notably, the groups did not differ in preference
for solitude.

Bosacki et al. (40) employed a similar methodological approach
with a sample of adolescents during the COVID-19 pandemic, but
included questions regarding experiences over the course of a typical
week (i.e., how many times are you alone during a typical week?) and
day (i.e., how many times are you alone during a typical day?).
Participants also indicated whether they were typically physically
alone more than with others and whether it was their choice to
be alone (i.e., yes, no). However, ‘alone’ was not operationally defined
for participants. Results revealed that adolescents engaged in one or
two episodes of solitude lasting at least 15min each day and spent
approximately 8 h alone each week. Older adolescents also reported
spending more time alone than younger adolescents.

Almost 70% of adolescents indicated that they were with others
more often than alone and 65% reported spending time alone by
choice. These findings indicate that, more often than not, adolescents
seek solitude volitionally. Bosacki et al. (40) also reported that weekly
(but not daily) solitude was positively related to preference for
solitude, suggesting that adolescents with higher preference for
solitude may spend more time away from others. Engaging in solitude
for external reasons (but not by choice) was associated with higher
social anxiety and negative affect, as well as poorer self-perceptions.
Thus, agency may be critical in determining outcomes of time alone.

White et al. (27) asked undergraduate students to report on daily
time alone over a 7-day period. At the end of each day, participants
indicated whether they were mostly alone, with other people but not
interacting with them, or with others and interacting for five
timeframes (i.e., waking up to 9:00 am; 9:00am to 12:00 pm; 12:00 to
3:00pm; 3:00 to 6:00pm; 6:00 to 9:00pm). Among the results,
emerging adults who spent more time alone overall experienced
increased high arousal positive affect when with others. Moreover,
spending more time alone than usual was associated with increased
low and high arousal positive affect when with others on the same day
at the within-person level. Interestingly, on days when participants
spent increased time alone, shyness and avoidance were both
associated with higher anxious affect (and avoidance with higher low
arousal negative affect) during social encounters, whereas unsociability
was associated with lower anxious and low arousal negative affect
during social encounters. Taken together, although time spent alone
may be beneficial for most emerging adults, those high in shyness or
avoidance may struggle to re-integrate into social settings after periods
of extended solitude.

White et al’s (27) findings provide some of the first empirical
evidence to support a widely held theoretical perspective that time
away from others provides space for renewal, particularly for those
who enjoy solitude. Related to this notion, Leary et al. (36) examined
solitary activities in a sample of undergraduate students. Participants
indicated how many times in the last month they engaged in a list of
12 activities “by themselves” (p. 62-63). Frequency and enjoyment of
solitary activities was predicted more by increased solitropism (i.e.,
desire for aloneness) than sociotropism (i.e., desire to avoid others).
The authors speculated that by spending time alone, individuals with
higher preference for solitude may free themselves from social
expectations and manage their arousal and stress levels. In a way, then,
solitary activities may act as a social battery charger, bringing more
balance to young people’s lives and better enabling them to
thrive interpersonally.
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Finally, our review of the literature revealed only a single study
where researchers measured time alone in a sample of children.
Archbell et al. (38) conducted a series of end of day telephone
interviews with parents of early elementary school students (grades
1-3). Interviews were conducted on three different weekdays and two
weekend days over 4 months. For each interview, parents reported the
social context of their child’s daily activities in 2-h intervals between
6am and 8 pm (e.g., alone, with peers, with others). Results revealed
that, on average, children spent only about 10% of their time outside
of school alone. Parents also reported that children in Grade 3 spent
significantly more time alone than children in Grade 1. Associations
between time alone and well-being indices were not examined.

Results from retrospective studies further highlight the
importance of considering differences in autonomy and activity when
examining solitude. Engaging in solitude by one’s own volition may
protect against the negative effects of increased time alone in
adolescence (40). Further, findings from these studies highlight that
individuals may choose to be alone for various reasons. Adolescents
and emerging adults who are motivated to approach solitude for
positive reasons (e.g., enjoyment), may benefit from taking time alone
to recharge, whereas those seeking solitude to avoid social situations
perceived as anxiety-provoking or unpleasant may be particularly at
risk for negative outcomes (27, 37, 39).

Finally, findings from retrospective studies suggest that, similar to
their emerging adult counterparts, adolescents do not favor pure
solitude. Rather, they prefer spending time alone engaged with
technology, homework, or hobbies (13). When it comes to the
implications of solitude, doing something (particularly when that
something is intrinsically motivated) is better than doing nothing (13,
39). It should be noted that only one retrospective study considered
potentially important differences in valence and arousal when
examining the affective outcomes of solitude.

Experience sampling measures

One limitation to retrospective approaches is that individuals may
struggle to accurately recall how much time they spent alone (or what
they did) over a period of days to weeks (49). To combat recall issues
and enhance ecological validity, researchers have begun using ESM to
examine naturally occurring experiences of solitude as they unfold in
real time. Such studies (which often rely on smartphones or other
technological devices) have become especially popular with the rise of
technology (50). ESM studies provide multiple observations per
person and allow researchers to test hypotheses at within- and
between-person levels. As such, this approach to conducting research
allows for a rich understanding of young peoples social
experiences (51).

Our review revealed only one study using ESM methods to
measure solitude among adolescents. Van Roekel et al. (45) assessed
adolescents’ (aged 13-16years) feelings of loneliness across social
contexts and locations. Participants responded to nine random beeps
a day for 6 days. After each notification, adolescents indicated whether
they were alone or with others. ‘Alone’ was not operationalized. Those
indicating that they were in company also responded to an open-
ended question regarding who they were with. The researchers then
categorized responses to family (e.g., parents or siblings), friends,
classmates, or others (e.g., team-mates or teachers).
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Consistent with previous retrospective studies, adolescents were
in company more often than they were alone (40, 46). Moreover,
momentary solitude predicted higher levels of loneliness across
genders and locations. When comparing the effect of solitude across
two consecutive assessments, results revealed that being alone at the
previous assessment had a prolonged negative effect on adolescents’
loneliness when they were with family at the next assessment.
However, when adolescents were with friends at the next assessment,
they reported feeling less lonely. Van Roekel et al. (45) suggest that this
relief effect may stem from adolescents” desire to be around friends.
Results here may also provide some support for White et al’s (27)
recent assertion that increased solitude helps emerging adults
recharge, thereby allowing them to experience more enjoyment when
interacting with others the same day. However, motivations for
solitude and solitary activities were not considered.

In terms of studies with emerging adults, Kwapil et al. (42)
examined links between social anhedonia and experiences of solitude
in a small sample of female university students using ESM. Participants
received alerts using palm pilots eight times a day over 12h (12:00 pm
to 12:00am) for 7 consecutive days. After each notification,
participants had up to 5min to begin the assessment, where they
indicated whether they were alone or with others. ‘Alone’ was not
operationally defined. Participants then responded to questions
regarding their experience of the social context, as well as positive and
negative affect. Results revealed that social anhedonia was associated
with a greater likelihood of being alone at the time of assessment, but
also with choosing to be alone and enjoying solitude. Interestingly,
although solitude was linked to higher negative affect (but not positive
affect) overall, participants higher in social anhedonia reported lower
negative affect and higher positive affect while alone. Findings are
consistent with the idea that social motivations can moderate the
impact of solitude on affective well-being.

Brown et al. (41) also examined social anhedonia in a university
sample using ESM. Participants were notified eight times via palm
pilot (between noon and midnight) for 7 days. After each notification,
participants had 5min to begin completing the questionnaire, which
assessed affect (i.e., positive and negative affect, anxiety, sadness, and
self-consciousness), social contact (i.e., alone vs. with others),
cognitions, and activities. Alone’ was not operationalized. Among the
results, being alone was associated with higher momentary negative
and lower positive affect compared to being with others. Social
anhedonia predicted increased time alone and increased desire to
be (and stay) alone, as well as disengagement in social contexts. Social
anxiety, on the other hand, predicted increased desire to be alone
when with others (especially acquaintances). However, social anxiety
was not related to time alone or lower desire to be with others when
in solitude. In addition, social anxiety was related to feelings of social
rejection, but social anhedonia was not. Consistent with Kwapil et al.
(42), these findings suggest that young people high in social anhedonia
prefer solitude. Findings regarding social anxiety tell a different story,
wherein socially anxious individuals want to engage with others;
however, their desire and level of comfort in doing so is related to
relationship closeness.

Matias et al. (43) examined how momentary solitude relates to
affective experiences and cortisol in a sample of female college
students. Participants received random notifications through
electronic pagers eight times a day (between 8:00am and 11:00 pm)
for six consecutive days. In each instance, participants responded to
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the open-ended question, “Who are you with?” Responses were coded
as either “alone” (e.g., alone, alone in a room) or “not alone” (e.g.,
alone in a crowd, with friends, with colleagues). Participants also
provided momentary ratings of their positive (i.e., happy, joyful,
cheerful, in a good mood) and negative (i.e., sad, bored, lonely) affect,
as well as anxiety. Compared to being with others, being alone was
linked to lower momentary positive affect and greater negative affect
(but was unrelated to anxiety). The researchers also found that being
in solitude directly predicted higher cortisol levels compared to being
with others, especially among participants high in general negative
affect or low in general positive affect.

Uziel and Schmidt-Barad (46) used ESM to specifically
examine how choice impacts emerging adults’ experiences of being
alone versus with others. Participants were notified three times a
day via text (i.e., morning, noon, and evening), 5 days a week over
a two-week period. After each notification, participants indicated
whether they were alone (i.e., physically alone and not actively
communicating with others) or with others (i.e., in the same
physical space and/or actively communicating with others).
Consistent with adolescents’ retrospective reports (40), emerging
adults in this study spent more time with others than alone (63%
vs. 37%) and indicated that most of the time (73%), they were
alone by choice. Among other results, being in solitude (compared
to being with others) and being in non-chosen settings (compared
to being in chosen settings) were linked to lower positive affect,
satisfaction with life, and meaning, as well as higher negative affect
overall. Social context also moderated the effect of choice, such
that emerging adults reported poorer well-being when in solitude,
regardless of whether they chose to be there or not. In contrast,
when participants were with others, having a choice was beneficial
for well-being. On the surface, these findings suggest that solitude
is detrimental regardless of autonomy in decision-making.
However, the researchers did not account for social motivations.
Individuals may choose to spend time away from others for a
variety of reasons (e.g., strong avoidance tendencies, enjoyment of
solitude, social fears). As has been revealed in experiments and
retrospective reports, differences in feelings about solitude may
play an important role in the experience of being alone.

As aforementioned, it is now possible (and commonplace) to
be physically alone while virtually engaging with others. Retrospective
studies of solitude suggest that many young people spend time alone
interacting with technology (13). Such findings are further supported
through ESM studies. For example, Wang et al. (44) used ESM to
examine the role of solitude in emerging adults’ needs and media use.
Participants were notified three times a day (i.e., lunchtime, early
evening, before bed) via cell phone or another device. After each
notification, participants reported whether they were physically alone.
‘Alone’ was not operationalized for participants. They also reported on
their social media (e.g., Facebook, Twitter, YouTube, email) and other
media (e.g., television, radio, magazines) use over the past several
hours. Among the results, solitude was associated with increased
social and especially other media use.

Thomas et al. (18) examined how momentary solitude relates to
mood regulation abilities and identity development in university
students. The researchers differentiated between being in true solitude
(i.e., physical solitude without digital communication or social media)
and physical solitude while engaged with others virtually. After
downloading an app on their smartphone, participants were randomly

Frontiers in Psychiatry

10.3389/fpsyt.2023.1179677

notified seven times a day (during a 16-h timeframe) for 7 days. In this
study, the authors did not simply differentiate between “alone” and
“with others.” Rather, participants selected one of five options that best
fit their social status when prompted: (1) physically alone and not
communicating with anyone (truly alone), (2) physically alone but
also communicating with someone (on device alone), (3) around
people but not interacting with them (around others), (4) around
people and interacting with them (social), or (5) around people and
also communicating with someone who was not physically present
(social while on device). Participants who reported communicating
with others when prompted also identified whether the means of
communication was face-to-face, phone, letter, video, text, instant
message, or social media platform.

Among the results, participants reported being truly alone 19% of
the time, alone in the presence of others 17% of the time, and on their
devices alone 9% of the time. Although the most common form of
communication was face-to-face (40%), participants also frequently
communicated via text (13%). Moreover, participants were already on
their phone about a quarter of the time (26%) they were notified to
complete momentary assessments (and on social media sites or
messaging others 13% of the time). These results suggest that young
people spend considerable time engaging with others virtually.
However, neither time spent truly alone nor time spent alone on a
device were related to indices of well-being or motivations for
solitude overall.

A follow-up cluster analysis showed that introverts with higher
preference for solitude demonstrated positive psychosocial adjustment
(i-e., high identity development, autonomy, and positive relationships,
and low loneliness) and low negative motivation for solitude.
Interestingly, they also spent the most time in true solitude. Introverts
without high preference for solitude, on the other hand, experienced
more negative motivations for solitude, spent more time on social
media, and demonstrated poor psychosocial adjustment (i.e., low
identity development and high loneliness). In addition, being alone
on one€’s device was associated with improved momentary affect when
compared to being in true solitude; however, only among participants
that did not want to be alone. These results collectively provide further
support for the importance of considering individuals’ internal
motivations in conjunction with solitary activities when examining
experiences of solitude. Spending increased time alone need not
hinder psychosocial adjustment and well-being, if one is happy to
be there.

Findings from ESM studies are largely consistent with conclusions
emerging from our review of experimental and retrospective studies
and provide additional support for the importance of considering the
roles of autonomy, motivations, and solitary activities in the correlates
of solitude.

Discussion
Measuring solitude: what matters?

In this review, we reviewed empirical studies including measures
of solitude among children, adolescents, and emerging adults since the
year 2000. These studies included three main methodological
approaches: (1) experiments/manipulations; (2) retrospective reports;
and (3) ESM. Each approach affords unique advantages and
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disadvantages, and thus, continued use of these methodologies
is warranted.

Regardless of what methods are employed, however, more
studies on solitude are needed. In over 20 years, we uncovered only
19 empirical studies either instructing participants to engage in
solitude or measuring naturally occurring instances of solitude.
Moreover, most of these studies were conducted with samples of
emerging adults, only a handful included samples of adolescents,
and, astonishingly, after excluding observations of non-social play
in the presence of peers, we found only a single study assessing
solitude in children.

There may be methodological reasons for the lack of studies in
childhood. For example, in terms of experimental designs, placing
children (particularly young children) in a room alone may evoke safety
concerns (52) and raise other ethical issues. Related to retrospective
measures, research on temporal memory suggests that young children
may not accurately recall how much time they spend alone in a day (53).
As well, conducting ESM research with children evokes unique
challenges, most notably non-compliance rates of over 50% (54).

There also remains considerable variation within measurement
approaches employed in existing studies, and it is unclear how such
variations might impact research results. For example, across all study
types, researchers provide varying (or often no) operational definitions
of ‘solitude’ for participants. Participants may have different
conceptualizations and definitions of what it means to be alone (31),
which may impact upon study findings. In experimental studies of
solitude, it may be important to consider how long participants are
instructed to spend alone [e.g., times ranged from 6 to 20 min; (12, 34)],
and what participants can do during that time [e.g., nothing, read, or an
activity of choice; (12), 33]. In retrospective studies, researchers have
asked participants to report not only how much time they spent alone
over varying specific time periods [e.g., last day vs. last week; (27, 39)],
but also in a ‘typical’ day/week (40). In ESM studies, researchers typically
ask participants to indicate whether they are alone or with others at
random times over the course of a day (43, 46). Factors including
number of daily assessments, types of items (e.g., single-item scales vs.
multi-item scales), day of the week (i.e., weekday vs. weekend), and lag
time between signal and response may all play a role (55).

Differences in outcomes assessed may also be of consideration.
Studies typically consider positive and negative affect without
distinguishing between valence and arousal. Emerging evidence
indicates that solitude has a deactivating effect, wherein high arousal
emotions are reduced and low arousal emotions are enhanced (11, 35).
As such, examining links between solitude and positive and negative
affect without considering arousal may paint an inaccurate picture of
the outcomes of seeking time away from others. In adolescence,
solitude also provides a context to work through important
developmental tasks, such as gaining autonomy and forming strong
identities (13). Researchers could thus expand beyond affective
outcomes to include factors related to autonomy and identity
formation. Other important outcomes to include may be academic
and socio-emotional skills.

Despite these issues, overall and across methodologies, time alone
was associated with negative outcomes for young people. However,
even after considering measurement issues, experiences and
implications of solitude vary according to several other factors.
We discuss these briefly in the final section of this review, with an
additional eye towards future research.
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Measuring solitude moving forward: what
else matters?

Doing nothing versus doing something(s)

When it comes to spending time alone, it is clear that engaging in
pure solitude is not a sought out or particularly enjoyable experience
for young people (33). Instead, adolescents and emerging adults
generally prefer to spend time alone engaged in external activities,
such as leisure activities, homework, and both passive and active
technology use (13). In general, doing something while alone is more
adaptive than doing nothing (13). Even adolescents who primarily
engage in passive technology use (e.g., Netflix) while alone appear to
be functioning quite well (13). Using social media while alone has also
been linked to higher momentary well-being among emerging adults
who would prefer to be with others (18).

Despite not being enjoyable, there are some benefits to engaging
in pure solitude, particularly regarding emotion regulation (35). Of
note, the content of oné’s solitary thoughts might be an important
factor to consider. Results from several studies suggest that pure
solitude is experienced negatively regardless of whether one is engaged
in positive (e.g., daydreaming, planning) or negative thinking [e.g.,
ruminating; (13, 33)]. However, Nguyen et al. (11) found that thinking
positive (but not neutral) thoughts inhibited the deactivation of high
arousal positive affect. Taken together, solitary activities are
heterogeneous and distinctive (13, 14), and what you do when you are
alone matters in terms of experiences and implications of solitude.

Autonomy and motivations

It has been posited that choosing to spend time alone is beneficial
in terms of enhancing creativity, self-reflection, and identity
development (6). Our review suggests that in choosing when and how
to engage in solitude, youth may also exercise their autonomy (13).
Although adolescents and emerging adults typically engage in solitude
volitionally (46), the impact of choice on young people’s solitary
experiences was mixed. Some studies suggest that choosing to be alone
(as opposed to being alone for external reasons) protects against the
negative outcomes of solitude (18), whereas others indicate that
solitude hinders positive development regardless of autonomy in
decision-making (46). Still, individuals choose to spend time in
solitude for different reasons.

Previous research has focused predominantly on the implications
of different motivations for seeking solitude, including shyness,
unsociability, and social avoidance (10). Our review also uncovered
some evidence to suggest that differences in motivations for solitude
moderate the experience and impact of being alone. For example, for
young people with higher unsociability (i.e., non-fearful preference
for solitude), seeking high quality time away from others may
be restorative (27) and lead to positive outcomes (18). In contrast,
seeking solitude as an escape from unpleasant or anxiety-provoking
social contexts (e.g., shyness, social avoidance) may inhibit the benefits
that come with choosing to be alone and make it more difficult to
re-integrate socially later on (18, 27).

Gender differences

Some evidence suggests that adolescent boys spend more time
alone than girls (13, 45), but results from a meta-analysis indicate
no gender differences in loneliness across the lifespan (56).
Notwithstanding, the implications of choosing to spend time alone
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may be worse for boys because solitary activities violate
stereotypical gender norms regarding male dominance and social
assertion (57). There is support of this notion, with results from
several studies indicating that socially withdrawn boys evoke more
negative responses from peers [e.g., (58)]. However, other results
are mixed or even indicate more negative effects for socially
withdrawn girls [e.g., (59)]. Further research is required to
elucidate gender differences in other aspects of solitude, including
when time alone might be differentially beneficial (or problematic)
for boys versus girls.

Development beyond emerging adulthood

This review synthesized solitude research from childhood
throughout emerging adulthood. Apart from our ‘call to arms’ for
more of this research in children and adolescents, we would also like
to highlight the continuing need for research beyond the emerging
adult years. For example, established adulthood (i.e., age 30-45 years)
represents a developmental stage characterized by a greater focus on
career building and expanding one’s family (60). Of note, established
adults report greater preference for solitude than emerging adults (61)
but may spend less time alone (62). This is worth further exploration,
as aloneliness is associated with increased stress, negative affect, and
symptoms of depression (37).

Beyond established adulthood, there has been a strong focus on
social isolation and loneliness (as well as aspects of solitude) among
the elderly [e.g., (63, 64)]. Findings from these studies highlight some
of the themes that we have discussed. For example, Tse et al. (62)
found that unchosen solitary experiences were associated with lower
quality momentary experiences among older adults, whereas chosen
solitary activities were positively associated with indices of well-being
or quality of life.

Other studies offer more novel insights. For example, Lay et al.
(65) identified individual characteristics beyond social motivations
contributing to variation in older adults’ experiences of solitude (e.g.,
social self-efficacy, rumination). Luo et al. (66) also found initial
evidence to suggest that alternating between episodes of solitude and
socializing promotes higher life satisfaction among older adults. It
remains to be seen how these ideas might be applied to research with
children and adolescents.

Measuring solitude in context

Finally, it will be critically important to consider solitude within
broader societal and cultural contexts. The COVID-19 global
pandemic resulted in lockdowns and social distancing across the
world. We are only beginning to understand the profound impact of
these experiences on young people’s mental health and well-being (8).
Most studies focus on feelings of loneliness and social isolation (67,
68), but several have specifically explored experiences of solitude (69,
70). This preliminary work raises many interesting possibilities for
future research. For example, did individuals who enjoy solitude fare
better during times of imposed social isolation (71)?

In addition, thanks to advancements in contemporary
technology, young people can now be (and often are) physically
alone but virtually engaging with others (13). As aforementioned,
having a sense of autonomy can enhance the benefits of solitude,
whereas spending time alone for externally imposed reasons is
more likely to lead to negative outcomes (11). This leads to the
question, what are the implications of engaging in involuntary
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digital solitude? Real life experiences of exclusion have been found
to lead to solitude. For example, Ren and colleagues (72), Ren et al.
(73) have demonstrated that experiences of ostracism lead to
increased preference for solitude and solitude-seeking behaviors.
Similarly, Beeri and Lev-Wiesel (74) found that real-life
experiences of social rejection were related to increased
psychological distress and social avoidance in adolescents. It has
yet to be determined if digital rejection also leads to more negative
solitary experiences both on- and off-line.

In turns of broader contexts, our review uncovered studies
measuring solitude across a range of cultures. Notwithstanding,
future research should continue exploring similarities and
differences in solitude globally. For example, whereas preferring to
do something over nothing while alone may be culturally universal
(33), there are differences across countries in the correlates of
motivations for solitude (75). There is still much to learn about
how cultural norms regarding group orientation, privacy,
encouragement of independence, and other relevant factors
influence experiences of solitude (76).

Over the last two decades, a growing number of empirical research
studies have explored the psychology of solitude in children and
youth. However, a lack of consensus regarding conceptualizations,
operational definitions, and measures of solitude continues to pose
significant challenges. Moreover, there is a pressing need for studies
exploring the characteristics and implications of children’s time spent
alone outside of school. Such studies will help to clarify for whom,
when, how, and under what circumstances, solitude might confer
costs versus benefits for child and adolescent development and
well-being.
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Objectives: This study aimed to explore the moderating role of teacher—child
relationships in the relations between social avoidance and social adjustment
(i.e., prosocial behavior, peer exclusion, and anxious-fearful behavior) in Chinese
migrant preschoolers.

Methods: Participants were 148 migrant children aged 4-6 years (82 boys, Mage =
62.32, SD = 6.67) attending kindergartens in Shanghai, People’s Republic of China.
Mothers reported children’s social avoidance, and teachers rated teacher—child
relationships and children’s social adjustment.

Results: Results indicated that social avoidance was positively related to peer
exclusion and negatively related to prosocial behavior. Teacher—child relationships
moderated those associations. Specifically, teacher—child closeness buffered the
relationship between social avoidance and peer exclusion, whereas teacher-child
conflict exacerbated the relations between social avoidance and peer exclusion
and anxious-fearful behavior.

Conclusion: The current finding informs us of the importance of improving
teacher—child closeness and reducing teacher—child conflict to buffer the
negative adjustment among socially avoidant young children who migrated from
rural-to-urban China. The findings also highlight the importance of considering
the meaning and implication of social avoidance for migrant preschoolers in
Chinese culture.

social avoidance, teacher-child
adjustment, China

relationships, preschool migrant children, social

Introduction

Peer interactions play a crucial role in children’s social status and their smooth school
adjustment (1). Accordingly, socially avoidant children who frequently refuse to engage in
social interactions and seek to stay alone are more likely to miss the opportunities to develop
positively (2, 3) and exhibit widespread social adjustment difficulties (e.g., internalizing
problems and peer problems) (4, 5). Nevertheless, some factors may exacerbate or buffer
socially avoidant children from social difficulties (6). Indeed, teacher—child relationships
may influence children’s developmental outcomes in kindergarten settings, including peer
interactions (7, 8). Furthermore, in China, the remarkable increase in economically driven
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rural-to-urban migration has led to a concomitant influx of rural
children into the cities, forming a group of migrant children (9),
who are more likely to face enormous challenges and suffer from
various adjustment problems (10, 11). Moreover, teacher—child
relationship status was worse for migrant children, which might
be associated with more negative outcomes (12, 13). In the present
study, we explored the potential moderating role of teacher—
child relationships in the social adjustment of socially avoidant
children in early childhood who migrated from rural-to-urban
areas in China.

Overview of social avoidance in
childhood

The children who frequently tend to remove themselves from
social interactions were described as socially withdrawn and more
likely to miss out on opportunities to learn from the social
context (3). Social withdrawal is a multi-dimensional construct
that includes shyness, unsociability, and social avoidance, which
reflects different underlying motivational substrates (2, 3, 14).
Specifically, shy children want to socialize with peers but show
withdrawal behavior because of fearfulness and social evaluation
anxiety (2, 15). In Western culture, extensive literature proved that
shyness was associated with a range of adjustment difficulties from
early childhood to adolescents, such as negative peer experience
(e.g., rejection and victimization) and internalizing problems
(e.g., loneliness, depression, and anxiety) (5, 16). While children
considered unsociable usually have no interest in social activities
and prefer to play alone, they would not actively refuse to interact
with others (2, 17). Unsociability has been viewed as relatively
benign in Western culture, which encourages personal choice and
autonomy (18, 19). Unlike shyness, unsociability was not associated
with the indices of peer difficulties and internalizing problems
(16, 20).

In the current study, we focus on social avoidance, characterized
by actively escaping social interactions and preferring to stay
alone (2, 14). It should be noted that researchers pointed
out that socially avoidant children may face the greatest risk
of social and emotional difficulties (2, 16). Many previous
studies have confirmed this standpoint that compared to shyness
and unsociability, social avoidance was associated with more
adjustment difficulties at various development stages, such as peer
difficulties and internalizing problems (5, 21, 22). For example,
Coplan et al. (21) found that in a sample of Canadian children
(aged 9-12), compared to shyness and unsociability, socially
avoidant children reported the highest scores on social anxiety
and depression (21). A study conducted among American school-
aged children found that peer-identified avoidant children were
more likely to be disliked and faced more peer exclusion and
victimization (22). Furthermore, Coplan et al. found that social
avoidance was a significantly greater unique predictor of peer
problems than shyness, but unsociability was not a significant
predictor of peer problems among preschoolers in Canada (16).
Therefore, based on the existing literature, it is known that
social avoidance generally has a unique predictive effect on social
maladjustment in various development stages.
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Social avoidance in China

Due to culturally diverse backgrounds, social avoidance varies
in its influence mechanism (23). In Western individualistic
societies, withdrawing from the peer group may be seen as an
expression of personal habits and autonomy (9).

Withdrawing from the peer group can be caused by many
reasons in Western societies. For example, a longitudinal study
highlighted the central role of negative peer relationships in the
development course of social withdrawal during late childhood and
early adolescence (24). Additionally, reduced family cohesion and
increased parental conflict can lead to children’s social withdrawal
behavior (25). However, this individualistic preference to detach
from the group and avoid social interaction may be considered
negative in China, where social norms emphasize group harmony
and cohesion, and encourage children to make friends and initiate
social interactions (9, 26). A host of studies have supported this
view, which consistently found that shy and unsociable children
displayed internalizing problems and peer difficulties in urban
China (4, 27).

Compared to shyness and unsociability, empirical studies
of social avoidance were relatively limited in China, and the
limited existing evidence revealed that social avoidance was also
associated with more negative outcomes and maladjustment (e.g.,
peer exclusion, loneliness, academic outcomes, and anxious-fearful
behavior) in various development stages (4, 6, 27), which may be the
greatest risk subtype of social withdrawal (2, 16). For example, Sang
et al. reported that, compared to shyness and unsociability, social
avoidance had unique relationships with internalizing and peer
problems among Chinese young adolescents (28). In addition, Ding
et al. found that, compared to the hypothetical shy and unsociable
peers, Chinese children in kindergarten and grade 1 anticipated
that the hypothetical avoidant peers might have the most negative
outcomes (26).

With the implementation of a full-scale market economy
reform, Chinas society has undergone dramatic changes over
the past years. Due to the changes in external factors such as
living environment and various factors at the individual level,
migrant children are often faced with huge challenges (11, 29—
31). Studies have shown that compared with urban non-migrant
children, migrant children have poorer academic performance and
are more likely to suffer from various psychological problems such
as inferiority complex, depression, and loneliness (11, 28, 32).
Additionally, due to unfamiliar surroundings, migrant children are
more likely to suffer from social anxiety in peer interactions (33).
Therefore, Chinese migrant children who avoid social interaction
may face the risk of being rejected and hated by their peers, which in
turn makes it difficult for them to establish close peer relationships
(16, 34).

On this background, it may be argued that adjustment
difficulties continue to be elevated among migrant children,
compared with non-migrant children, which may be reflected in
the experiences of socially avoidant children. However, most studies
on social avoidance and its adjustment were conducted on non-
migrant children in Chinese cities. To the best of our knowledge,
only minimal research has been carried out on social withdrawal
and social adjustment in the particular group of migrant children
living in urban areas in China, and mainly focused on the subtype
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of shyness and unsociability (9, 35). Indeed, migrant children were
more likely to maintain the traditional social behaviors valued
in past China and children who were behaviorally inhibited and
self-restrained were encouraged (19). Nevertheless, new behavioral
characteristics, including cooperation and self-expression were
increasingly encouraged in the competitive urban environment
(36). Thus, the adjustment pressure of socially avoiding migrant
children may be stronger in the new social requirements in
urban China. Thus, exploring the social adjustment of socially
avoidant migrant children in China is necessary, which can expand
the research on social avoidance in Chinese migrant children.
Furthermore, compared to school-age migrant children, preschool
migrant children (aged 0-5) accounted for almost one-third of the
total migrant children in China (37) and have been persistently
neglected in previous literature (38). However, preschool migrant
children are at a critical stage of individual development, when they
might be more sensitive to stressful environments.

Given the lack of existing empirical evidence on social
avoidance and adjustment in early childhood among Chinese
migrant children, one goal of the present study was to explore
the implications of social avoidance in a sample of Chinese
migrant preschoolers.

The moderating role of teacher—child
relationships

Given that avoidant migrant preschoolers in China may
experience extensive social maladjustment, it is essential to identify
the underlying moderating factors that may exacerbate or buffer the
adjustment outcomes. It may further help the design of prevention
and intervention programs for avoidant migrant preschoolers in
China. The present study examined teacher—child relationships
as the potential moderating factor between social avoidance
and adjustment.

Children in their early years usually face the transition from
family to kindergarten (8). According to attachment theory,
preschool teachers serve as temporary attachment objects; in
addition to playing the role of educator, they also play the
role of caregiver in interactions with young children, and the
nature of interaction directly affects the establishment of a safe
emotional connection between preschool teachers and young
children, which was similar to the parent-child relationship (8, 39).
Thus, harmonious teacher—child relationships may have positive
effects on children’s development.

Researchers often measure the levels of closeness and conflict
in teacher—child relationships (40-42). Specifically, teacher—child
closeness referred to warm and open communication between
teachers and their children and was associated with more positive
developmental outcomes for children, such as more effective
social-emotional skills and better academic skills (8, 43, 44).
For example, Hartz et al. (45) revealed that positive and close
relationships between teachers and preschoolers were associated
with peer interactions. On the contrary, teacher—child conflict was
manifested in the negative and highly tense relationships between
teachers and their children and was associated with more negative
developmental outcomes, such as lower academic achievement,
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more externalizing behaviors, and loneliness (46-48). For example,
Li et al. found that teacher—child conflict in kindergarten related to
future academic skills in primary school (40). In addition, Saral and
Acar found that teacher—child closeness was positive and teacher-
child conflict was negatively associated with preschool children’s
social competence (42). Higher levels of teacher—child closeness
would mitigate the negative effect of parent-parent conflict on
children’s social competence (42). Thus, it seems reasonable to
consider the role of teacher—child relationships, in the link between
social avoidance and social adjustment in migrant preschoolers.

According to the Diathesis Stress Model, children with “risk”
diathesis, such as children with social avoidance, are more likely
to have adjustment difficulties or psychological disorders when
encountering unfavorable external environments (49).

Socially avoidant children tend to be more sensitive and
reactive to social stimuli, and they may have difficulty making
friends or participating in group activities (50). This heightened
sensitivity to social situations may make socially avoidant children
more susceptible to negative experiences. Research has found that
socially avoidant children experienced more negative outcomes,
such as increased anxiety and peer exclusion when exposed to
more maternal psychological control (51). Moreover, studies have
indicated teacher—child conflict’s risk role in exacerbating social
adjustment difficulties (41, 42). Indeed, a previous study has shown
that when children are exposed to more teacher—child conflict,
they exhibit elevated internalizing and externalizing problems (52).
Similarly, Zhu et al. (53) suggested that children with high teacher—
child conflict had higher levels of behavior problems relative
to other children. Therefore, when socially avoidant children
experience a high level of teacher—child conflict, it increases the risk
of children’s social maladjustment (53).

However, socially avoidant children may also benefit more from
a positive childcare environment, such as low levels of household
chaos having a buffering influence on socially avoidant children’s
risk for interpersonal skills (6). In fact, teacher—child closeness
has been demonstrated as a protective factor for children’s social
maladjustment (46, 54, 55). For example, Coplan et al. reported
that at higher levels of teacher—child closeness, the relation between
shyness and peer preference was attenuated in a sample of young
Chinese children (46). In addition, the findings of a prospective
cohort study with 7,343 preschool children suggested that shy
children’s risk for social difficulties can be mitigated by early
teacher—child closeness (54). Furthermore, the Attachment Theory
points out that teachers are important attachment objects and the
safe harbor of children (56, 57). In this sense, when socially avoidant
migrant preschoolers had positive relationships with their teachers,
they would benefit from the supportive environment provided by
teachers, which in turn leads to better social adjustment (54, 58).

To summarize, the association between social avoidance
and social adjustment may be moderated by teacher—child
relationships. Most existing evidence showed that children’s
social adjustment varies with teacher-child relationships. However,
few studies has examined the moderating role of teacher—child
relationships in the relationship between social avoidance and
social adjustment in Chinese culture, not to mention among
Chinese migrant children. Thus, in the present study, we examined
the moderating role of teacher—child relationships between
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social avoidance and social adjustment in a sample of Chinese
migrant preschoolers.

The present study

As mentioned above, social avoidance and teacher—child
relationships were associated with social difficulties among Chinese
young children, such as peer difficulties, internalizing and
externalizing problems, and social anxiety (6, 8). However, to
date, nearly no study has explored the underlying mechanism
of teacher—child relationships in the relationships between social
avoidance and social adjustment in Chinese preschoolers, not
to mention among the migrant preschoolers who are likely to
experience worsened adjustment difficulties (10-12). Therefore,
drawing upon the extant literature, we focused on three main
aspects of social adjustment: prosocial behavior, peer exclusion, and
anxious-fearful behavior.

In summary, the principal purpose of this study was to extend
previous research by investigating the moderating role of teacher-
child relationships (i.e., teacher—child closeness and teacher—child
conflict) in the relationship between social avoidance and social
adjustment (i.e., prosocial behavior, peer exclusion, and anxious-
fearful behavior) among Chinese preschool migrant children. We
hypothesized that social avoidance would be positively associated
with peer exclusion and anxious-fearful behavior, while social
avoidance was negatively associated with prosocial behavior.
Moreover, in terms of the moderating effect of teacher—child
relationship, we assumed that negative associations between social
avoidance and social adjustment would be weaker among migrant
children with higher levels of teacher—child closeness and stronger
among those with higher levels of teacher—child conflict (see
Figure 1).

Method

Participants

Participants consisted of 148 migrant children (82 boys, 66
girls, Myge = 62.32 months, SD = 6.76) recruited from two
public kindergartens in Shanghai, People’s Republic of China. The
two kindergartens are “mixed kindergartens,” where the migrant
preschoolers attend kindergartens together with their non-migrant
urban peers. In China, children attend kindergarten for 3 years
and are grouped by age (e.g., juniors are 3-4 years old, middles
are 4-5 years old, and seniors are 5-6 years old). All children
were of Han ethnicity in this study, which makes up over 97% of
China’s population.

Nearly 22% of the mothers and 24% of the fathers had
completed high school; 40% of the mothers and 27% of the
fathers had completed junior college; 35% of the mothers and
41% of the fathers had earned a bachelor’s degree; and 3% of the
mothers and 7% of the fathers had earned a postgraduate degree.
Maternal and paternal scores were averaged to create a broader
measure of parental education (with higher scores representing
higher education).
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Procedure

The present study was reviewed and approved by the ethics
review board of BLIND FOR PEER REVIEW. Every child in
each of the participating classes was invited to take part in
the study. The school obtained written permission from the
parents of all children. Our study had 98% written consent.
Mothers rated their children’s social avoidance and teachers
completed measures of children’s social adjustment and teacher—
child relationships.

Measures

Maternal ratings

Mothers completed the Chinese version of the Child Social
Preference Scale (CSPS) (16). One of the most interesting subscales
was the one assessing social avoidance, which consists of four
items (e.g., “If giving a choice, my child prefers to play alone
than with other kids”; o = 0.76). In exploring the implications
of social avoidance among Chinese migrant children, it is
imperative to control for any associated variance with shyness and
unsociability due to the conceptual overlaps and similar patterns
of adjustment (28). As such, mothers also completed the shyness
subscale, which comprises seven items (e.g., “Although he/she
appears to desire to play with others, my child is sometimes
anxious about interacting with other children”; « = 0.89), and
unsociability subscale, which comprises four items (e.g., “My
child is just as happy to play quietly by his/herself than to
play with a group of children”; &« = 0.67) rated on a 5-point
Likert-type scale (from 1 = “not at all” to 5 = “a lot”). Higher
scores for CSPS-3 subscales indicated higher levels of social
avoidance, shyness, and unsociability, respectively. The CSPS has
demonstrated good reliability and validity in Chinese children
(59, 60).

Teacher ratings

Teachers completed the Chinese version of the Student-
Teacher Relationship Scale (STRS) (61, 62). In this study, we
focused on conflict (12 items, e.g., “This child and I always
seem to be struggling with each other”; @ = 0.84) and closeness
(11 items, e.g., “I share an affectionate, warm relationships with
this child”’; o« = 0.85) scales of the STRS to measure teacher—
child relationships. Items were rated on a 5-point Likert-type
scale (from 1 = “definitely does not apply” to 5 = “definitely
applies”). The STRS showed reliability and validity in young
Chinese children (62).

Teachers also completed the Chinese version of the Child
Behavior Scale (CBS) (63, 64). One of the most interesting
subscales was the one assessing prosocial behavior (seven items,
e.g., “often help”; a« =0.90), peer exclusion (seven items, e.g.,
“not welcomed by other children”; « = 0.86), and anxious-
fearful behavior (four items, e.g., “Poor concentration, attention
span”; a =0.73). Items were rated on a 3-point Likert-type scale
(from 1 = “doesn’t apply” to 3 = “certainly applies”). The
CBS has demonstrated good reliability and validity in Chinese
children (64).
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FIGURE 1
Hypothesis model

Analytical strategy

We used SPSS 24.0 software for data analysis. Aiming to
explore gender differences and correlations among study variables,
we used a series of f-tests in preliminary analyses. Then we
used the PROCESS macro (65) (Model 1) with non-parametric
bootstrapping with 5,000 resamples to explore the moderating
effect of teacher—child relationships between social avoidance and
indices of social adjustment. For the test of significant interactions,
we used a 95% bias-corrected confidence interval (CI) (66).
The moderating effect was thought to be significant when the
zero was not included in the 95% bias-corrected confidence
interval (CI) of an interaction term (social avoidance x teacher—
child relationships) (66). For the significant two-way interactions,
we further conducted simple slope analyses and plotted the
relationships between social avoidance and social adjustment
variables in a high value (4+1 SD above the mean) and a low
value (-1 SD below the mean) of teacher—child relationships (67).
In addition, in order to probe for significant regions of social
avoidance on adjustment variables at different values of teacher—
child relationships, each mother’s ratings and teacher’s ratings of
each scale were transferred to z-scores, and then the Johnson-
Neyman (J-N) technique (68) was conducted.

Results

Preliminary analyses

Results from ¢-tests indicated that there were significant gender
differences in teacher-child conflict (Mpoy = 1.56, SD = 0.65; M|
= 1.36, SD = 0.42, t = 2.23, p = 0.03), teacher—child closeness
(Mpoy = 3.65, SD = 0.75; Mgy = 3.92, SD = 0.68, t = —2.31,
p = 0.02), prosocial behavior (Mpoy = 2.25, SD = 0.57; Mgy =
2.45, SD = 0.52, t = —2.30, p = 0.02), and peer exclusion (Mboy
= 1.23, SD = 043; Mgy = 1.07, SD = 0.20, t = 2.72, p = 0.01).
Gender differences had no effect on other variables. Accordingly,
we controlled for child gender in subsequent analyses.

As shown in Table I, child age was positively correlated
with teacher—child closeness. Social avoidance was significantly
and positively associated with peer exclusion, and negatively
associated with prosocial behavior. Teacher—child conflict was also
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significantly and positively associated with peer exclusion and
anxious-fearful behavior and negatively associated with prosocial
behavior. Teacher—child closeness was significantly and negatively
associated with peer exclusion and anxious-fearful behavior, and
positively associated with prosocial behavior.

Social avoidance, teacher—child
relationships, and social adjustment

The goal of the following analyses was to examine the
moderating role of teacher—child relationships (i.e., teacher—child
closeness and teacher—child conflict) in the relations between
social avoidance and social adjustment (i.e., prosocial behavior,
peer exclusion, and anxious-fearful behavior) while controlling
for gender, age (only when the moderating variable was teacher—
child closeness), shyness, and unsociability. Classroom intraclass
correlations (ICCs) for all variables were <0.04, indicating no
cluster effects in the classroom. The results of the regressions are
shown in Table 2.

Results indicated that there were significant interaction effects
between social avoidance and teacher—child conflict in relation
to peer exclusion and anxious-fearful behavior. Furthermore,
interaction effects between social avoidance and teacher—child
closeness in relation to peer exclusion were significant (marginal
significance). However, there were no significant interaction
effects between social avoidance and teacher—child relationships
(both teacher—child closeness and teacher—child conflict) found in
relation to prosocial behavior.

Furthermore, in order to explain these significant two-way
interactions, the simple slope effects were conducted on social
avoidance at high and low values (1 SD above and 1 SD below
the mean) of teacher—child conflict and closeness (67). The results
of simple slopes are shown visually in Figures2, 3. As shown
in Figure 2, social avoidance had a positive association with peer
exclusion for children with high teacher—child conflict (b = 0.34,
SE = 0.10, t = 3.40, p < 0.01); on the contrary, this association
was not significant for children with low teacher—child conflict (b
= —0.02, SE = 0.10, t = —0.15, p > 0.05). As shown in Figure 3,
social avoidance had a positive association with anxious-fearful
behavior for children with high teacher—child conflict (b = 0.31,
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TABLE 1 Descriptive statistics and Spearman correlations among all study variables (N = 148).

VELETJES
1. Gender -
2. Age (month) —0.06
3. Parental education 0.02 0.04 -
4. Shyness 0.01 —0.07 0.02 -
5. Unsociability —0.08 —0.10 0.07 0.63** -
6. Social avoidance 0.06 —0.10 0.07 0.57% 0.62%
7. Teacher-child conflict —0.18* 0.06 —0.03 0.04 0.14 0.05 -
8. Teacher-child closeness 0.19* 0.36™** 0.04 —0.31%* —0.33%* —0.21* —0.38%* -
9. Prosocial behavior 0.19* 0.46*** 0.10 —0.27%** —0.29%** —0.20* —0.42%* 0.72%* -
10. Peer exclusion —0.22** 0.01 0.04 0.20* 0.25™* 0.23* 0.062%** —0.49" —0.51" -
11. Anxious-fearful behavior —0.05 —0.02 0.11 0.08 0.07 0.11 0.23** —0.20* —0.27% 0.41% -
M - 62.32 - 1.84 1.72 1.33 1.47 3.77 234 1.16 1.23
SD - 6.76 - 0.68 0.57 0.48 0.56 0.73 0.56 0.36 0.36
*p < 0.05.
*p < 0.01.
% < 0.001.

SE = 0.13, t = 2.32, p < 0.05); on the contrary, this association
was not significant for children with low teacher—child conflict (b =
—0.06, SE=0.13, t = —0.47, p > 0.05). However, for the significant
(marginal significance) interaction effects between social avoidance
and teacher—child closeness in relation to peer exclusion, no results
were found in the simple slope analysis.

Johnson-Neyman (J-N) technique was also conducted to probe
the significant regions for significant interactions, as suggested by
Hayes and Matthes (69).

The results are shown visually in Figures 4-6. As shown in
Figure 4, when the score of teacher—child conflict was higher than
0.08 SD, social avoidance was significantly and positively associated
with peer exclusion. However, when the score of teacher-child
conflict was lower than 0.08 SD, social avoidance was no longer
associated with peer exclusion. As shown in Figure 5, when the
score of teacher—child conflict was higher than 0.63 SD, social
avoidance was significantly and positively associated with anxious-
fearful behavior. However, when the score of teacher—child conflict
was lower than 0.63 SD, social avoidance was no longer associated
with anxious-fearful behavior. As shown in Figure 6, when the
score of teacher—child closeness was lower than —0.34 SD, social
avoidance was significantly and positively associated with peer
exclusion (marginal significance). However, when the score of
teacher—child closeness was higher than 0.34 SD, social avoidance
was no longer associated with peer exclusion.

Discussion

The present study expanded on previous research by examining
the relations between social avoidance and social adjustment
(prosocial behavior, peer exclusion, and anxious-fearful behavior)
and the moderating role of teacher—child relationships in
Chinese migrant preschoolers. The findings showed that social
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avoidance was significantly associated with prosocial behavior and
peer exclusion. Moreover, teacher—child conflict exacerbated the
relationship between social avoidance and migrant preschoolers’
adjustment problem, whereas teacher—child closeness buffers
the social adjustment difficulties of socially avoidant migrant
preschoolers in China. These aspects of the results are discussed in
detail below.

Association between social avoidance and
social adjustment

As expected, results suggested that social avoidance was
significantly and negatively associated with prosocial behaviors and
significantly and positively associated with peer exclusion. These
results were consistent with previous studies that social avoidance
was associated with social maladjustment in Chinese migrant
preschoolers (6). However, Zhu et al. found that social avoidance
was not significantly associated with peer exclusion among non-
migrant preschoolers living in urban areas in China (60). Thus, as
compared to socially avoidant non-migrant preschoolers, socially
avoidant migrant preschoolers might have poorer social skills and
face more peer difficulties.

Based on Embedding and Disembodying Theory (70), migrant
children were at risk of being under-embedded in the urban
environment. They had to constantly face and cope with new
and unfamiliar territory (71). Thus, socially avoidant migrant
preschoolers were more likely to feel anxious or insecure
about their interpersonal relationships (30, 31), which increased
their avoidance of peer interaction. In addition, according to
Developmental Contextualism (72), children prefer to interact
with peers with similar behavior and attitude characteristics (73).
However, as migrant families tend to maintain traditional socialized
behavior, the attitudes and behaviors of migrant children are more
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TABLE 2 Effects of social avoidance, teacher—child relationships in relation to indices of social adjustment.

Predictor B SE t-value 95% ClI
Social adjustment variables

Peer exclusion

Social avoidance 0.15" 0.08 1.78 [—0.02,0.31]
Teacher-child conflict 0.57 0.06 8.86™** [0.44, 0.70]
Avoidance x teacher—child conflict 0.20 0.06 3.18** [0.07,0.32]
Prosocial behavior

Social avoidance —0.02 0.10 —0.18 [—0.21,0.18]
Teacher-child conflict —0.38 0.08 —4,92%%* [—0.53, —0.23]
Avoidance x teacher-child conflict —0.09 0.07 —1.18 [—0.23, 0.06]
Anxious-fearful behavior

Social avoidance 0.11 0.11 0.98 [—0.11, 0.32]
Teacher-child conflict 0.21 0.08 2.53* [0.04, 0.38]
Avoidance x teacher-child conflict 0.20 0.08 2.49* [0.04, 0.36]
Peer exclusion

Social avoidance 0.16 0.10 1.64 [—0.03, 0.35]
Teacher-child closeness —0.47 0.09 —5.35%** [—0.64, —0.29]
Avoidance x teacher-child closeness —0.09 0.05 —1.76% [—0.19, 0.01]
Prosocial behavior

Social avoidance —0.03 0.08 —0.34 [—0.18,0.13]
Teacher-child closeness 0.59 0.07 8.42%* [0.45, 0.72]
Avoidance x teacher-child-closeness 0.00 0.04 0.04 [—0.08, 0.08]
Anxious-fearful behavior

Social avoidance 0.12 0.11 1.08 [—0.10, 0.35]
Teacher—child closeness —0.21 0.10 —2.08* [—0.42, —0.01]
Avoidance x teacher-child closeness —0.02 0.06 —0.32 [—0.14, 0.10]

Gender, age (only when the moderating variable was teacher—child closeness), shyness, and unsociability were controlled in the analysis.

%p < 0.05.
p < 0.01.
©5p < 0,001
*p <0.01.

like those of peers in the countryside (9, 74). Thus, it is relatively
more challenging for migrant socially avoidant preschool children
to receive peer acceptance.

Then, we also found that social avoidance was significantly
and negatively correlated with prosocial behavior. It could be that
socially avoidant migrant preschoolers tend to remain isolated from
peers, and naturally, it is difficult for them to initiate prosocial
interactions with others (i.e., helping and comforting).

Moderating role of teacher—child
relationships

Consistent with our hypotheses, teacher—child relationships

moderated the association between social avoidance and the
indexes of social adjustment.

Frontiers in Psychiatry

Specifically, after controlling for shyness and unsociability,
teacher—child conflict aggravated socially avoidant migrant
children’s peer exclusion and anxious-fearful behavior, and
teacher—child closeness buffers the relationships between social
avoidance and peer exclusion in Chinese migrant preschoolers.

Regarding the moderating role of teacher—child conflict, the
result revealed that social avoidance was positively associated
with peer exclusion and anxious-fearful behavior among migrant
preschoolers with high teacher-child conflict in China, but not for
the children with low teacher—child conflict. These findings align
with previous findings, suggesting that higher levels of teacher—
child conflict may play a dangerous role in peer interactions among
socially avoidant migrant children (75). Teacher—child conflict
may prevent socially avoidant migrant children from forming
secure attachments with teachers. Based on the Emotional Security
Theory (76), insecure attachment keeps children from feeling safe
in kindergarten and further prompts social anxiety and fear of
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Interaction between teacher—child conflict and social avoidance on
anxious-fearful behavior. "p < 0.05

interpersonal communication. Moreover, socially avoidant migrant
preschoolers whom teachers do not support are less likely to pay
attention to teachers’ behaviors, which leads to fewer opportunities
for them to learn social skills (77), thus showing peer problems. The
findings supported the Diathesis Stress Model, in that the sensitivity
of socially avoidant migrant preschoolers to negative environments
would be intensified, and when they have experienced a high level
of teacher—child conflict, they might feel more stressed and exhibit
peer exclusion and anxious-fearful behavior.

We believe that the results of the present study need to be
understood in the context of migrant children in China. Most
migrant children often follow their parents from rural areas to
urban areas. Their previous social experience is guided mainly
by traditional values in rural areas but by a more modern value
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system in cities (78). Finding a balance between urban culture
and rural culture is crucial for the social and school adjustment
of migrant children (79, 80). For migrant children with social
avoidance, they are more likely to suffer from social maladjustment
after experiencing mixed social and cultural standards and belief
systems. In addition, migrant preschoolers may adopt the adult-
oriented approach to socializing in the family and school, and
teachers’ guidance and support role in school may further affect the
functional significance of social avoidance in their adjustment to
a certain extent. In contrast, teacher—child conflict aggravated the
socially avoidant migrant preschoolers’ maladjustment.

Regarding the moderating role of teacher—child closeness, no
results were found in the further simple slopes analyses. However,
the results of the regions for significant interactions found in the
Johnson-Neyman technique further revealed that social avoidance
was positively associated with peer exclusion when migrant
children reported lower teacher—child closeness. However, social
avoidance had a non-significant predictive effect on peer exclusion
when migrant children reported higher teacher—child closeness.
These findings were consistent with previous research identifying
the protective role of positive teacher—child relationships in social-
emotional function and academic performance from risk factors
for the children (27, 55, 75). The challenges with migration (e.g.,
cultural differences, adjustment to a new living environment, and
insecurity) can result in more profound feelings of loneliness,
social anxiety, alienation, and worthlessness (11, 29, 33), and make
it difficult for migrant children who already have difficulty in
interacting socially to receive support in new relationships. In fact,
social support is essential for children to cope with stress and
adjustment difficulties (1). Therefore, social support from teachers
is an important factor in helping socially avoidant children to cope
with migrantions’ stress and difficulties. Moreover, establishing
close relationships with teachers will increase socially avoidant
migrant preschoolers’ sense of security at school (81) and embolden
them to explore peer relationships boldly. Furthermore, Social
Learning Theory pointed out that teachers can shape children’s
social interaction behaviors (54). The migrant preschoolers who
always avoid interacting with peers may learn better social skills
from close interactions with teachers. It is also possible that
in a classroom environment with a high level of teacher—child
closeness, teachers are more likely to provide more emotional
care and encouragement to socially avoidant migrant preschoolers
and help them develop effective strategies to interact with peers
more positively (82). Additionally, children who are close to their
teachers also seem to be more receptive to and actively participate
in social activities arranged by their teachers, which in turn reduces
their avoidance behavior, and the relationship between peers will
be further improved, and peer exclusion will be reduced in the
daily interaction with peers. In brief, the current study is the first
to provide preliminary evidence to suggest that although social
avoidance may have negative implications for Chinese migrant
preschoolers, teacher—child closeness may serve as an important
protective factor.

Contrary to expectations, teacher—child relationships (both
teacher—child closeness and teacher—child conflict) not significantly
moderated the effects of social avoidance on prosocial behavior.
Previous studies revealed that preschoolers tend to be self-centered,
and they may not pay much attention to peers, solitary behavior is
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FIGURE 4

vertical red dashed line is 0.08.

Teacher-Child Conflict (Z-score)

Johnson—Neyman regions of significance and confidence bands for mother-rated social avoidance along teacher-rated teacher—child conflict in
relation to peer exclusion. Solid diagonal line represents the regression coefficient for social avoidance along teacher—child conflict. Dashed
diagonal blue lines are confidence bands—upper and lower bounds of 95% confidence interval for social avoidance regression coefficient along
teacher—child conflict. The vertical red dashed line indicates the point along teacher—child conflict at which the social avoidance regression
coefficient transitions from non-significance (left of vertical dashed line) to statistical significance (right of vertical dashed line). The value of the
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FIGURE 5

Teacher-child Conflict (Z-score)

Johnson—Neyman regions of significance and confidence bands for mother-rated social avoidance along teacher-rated teacher—child conflict in

relation to anxious-fearful behavior. The solid diagonal line represents the regression coefficient for social avoidance along teacher—child conflict.
Dashed diagonal blue lines are confidence bands—upper and lower bounds of 95% confidence interval for social avoidance regression coefficient
along teacher—child conflict. The vertical red dashed line indicates the point along teacher—child conflict at which the social avoidance regression

vertical red dashed line is 0.63.

coefficient transitions from non-significance (left of vertical dashed line) to statistical significance (right of vertical dashed line). The value of the

quite common (17). In addition, the behavior of socially avoidant
preschoolers is characterized by a preference for solitude and
avoidance of peer interaction, which teachers and parents may
perceive as a manifestation of poor prosocial behavior. Moreover,
migrant preschoolers in China generally have to face unfamiliar
territory and challenging settings, and there may be many other
factors related to prosocial behavior. For example, previous studies

Frontiers in Psychiatry

found that migrant families generally living at a lower level
of socio-economic status, which led to more life stresses and
conflict among family members (83), and further led to negative
parent-child relationships which in turn affected migrant children’s
adjustment problems (83). Thus, the unique relationship between
social avoidance and internalizing problems may not be exhibited
in migrant preschoolers. Although these findings were unexpected,

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1149319
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Zhu et al.

10.3389/fpsyt.2023.1149319

0.9

Simple Slope for Regression of Peer
exclusion on Social avoidance
i
s
n
2

-1.1

FIGURE 6

vertical red dashed line is —0.34

Teacher-Child Closeness (Z-score)

Johnson—Neyman regions of significance and confidence bands for mother-rated social avoidance along teacher-rated teacher—child closeness in
relation to peer exclusion. The solid diagonal line represents the regression coefficient for social avoidance along teacher—child closeness. Dashed
diagonal blue lines are confidence bands—upper and lower bounds of 95% confidence interval for social avoidance regression coefficient along
teacher—child closeness. The vertical red dashed line indicates the point along teacher—child closeness at which the social avoidance regression
coefficient transitions from statistical significance (left of vertical dashed line) to non-significance (right of vertical dashed line). The value of the

future studies exploring mechanisms underlying social avoidance
are still needed to further our understanding of how (and under
which circumstances) socially avoidant children may be at risk for
subsequent social adjustment difficulties.

Limitations and future direction

Several limitations to this study need to be considered. First, the
study was cross-sectional, not revealing causality between variables.
For example, in terms of our interpretation, it is also possible
that migrant preschoolers who have poor peer relationships,
in turn, increase their social avoidance. Future studies should
use a longitudinal design to explore the interaction between
variables better.

Second, because the preschoolers were too young to complete
the written questionnaires, all data collection is based on mother
and teacher reports, which may be biased. For example, researchers
found an association between teachers’ negative feelings about
relationships with children they perceive as having negative
behavior (84). Future studies should conduct multiple sources (e.g.,
peers and parental reports) for each variable.

Third, the sample of the present study was selected from
Shanghai, which could limit generalizing the results to other areas.
Future studies need to expand the sample population to better
(e.g., different cultural backgrounds and greater socioeconomic
diversity). Additionally, a comparison group of non-migrant
children who moved into an urban area would also help future
studies gain a more comprehensive perspective on the migrant
acculturation experience and enhance future studies.

Fourth, we focused on socially avoidant migrant preschoolers,
likely affected by contextual factors (85). Other aspects of
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migrant variables, such as the length of residence of migrant
preschoolers in cities and the acculturation of migrant children (i.e.,
different cultural standards and belief systems), may serve different
functions in the adjustment of children with different backgrounds
(80). Further research is needed to account for the involvement of
context in migrant preschoolers’ social adjustment.

Despite these limitations, this research explored the relations
between social avoidance and social adjustment in Chinese migrant
preschoolers for the first time and found the protective role of
teacher—child closeness and the risky role of teacher—child conflict
in those relationships. Such findings have practical implications
for early intervention programs for socially avoidant migrant
preschoolers. Teachers should know that their relationships with
children play an important role in migrant preschoolers’ early
social development. Therefore, practitioners and educators should
pay attention to children who avoid social interaction, especially
migrant children, give them warmth and support, and help children
engage in social relationships.

Data availability statement

The
article will be

raw data supporting the conclusions of this

made available by the authors, without

undue reservation.

Ethics statement

The studies involving human participants were reviewed
The
patients/participants provided their written informed consent

and approved by Shanghai Normal University.

to participate in this study.

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1149319
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Zhu et al.

Author contributions
JZ, XY, and XL managed the literature search and analyses.
XD and SZ participated in data collection. YL designed the study.

All authors contributed to the article and approved the submitted
version.

Funding

This study was supported by funding from the National Social
Science Fund of China (21CSH048).

Acknowledgments

We are really grateful to the participating children, parents, and
teachers who participated in this study.

References
1. Rubin KH, Bukowski WM, Bowker JC. Children in Peer Groups.
Handbook  of Child Psychology and Developmental Science: — Ecological

Settings and Processes. Hoboken, NJ: John Wiley & Sons, Inc. (2015). p.
175-222. doi: 10.1002/9781118963418.childpsy405

2. Asendorpf JB. Beyond social withdrawal: Shyness, unsociability, and peer
avoidance. Hum Dev. (1990) 33:250-9. doi: 10.1159/000276522

3. Rubin KH, Coplan RJ, Bowker JC. Social withdrawal in childhood. Annu Rev
Psychol. (2009) 60:141-71. doi: 10.1146/annurev.psych.60.110707.163642

4. Ding X, Zhang W, Ooi LL, Coplan RJ, Zhang S, Dong Q. Longitudina.l relations
between social avoidance, academic achievement, and adjustment in Chinese children.
J Appl Dev Psychol. (2022) 79:101385. doi: 10.1016/j.appdev.2021.101385

5. Sette S, Zava F, Baumgartner E, Laghi F, Coplan R]. Examining links between
social withdrawal subtypes and internalizing problems among Italian primary school
children. Eur J Dev Psychol. (2022) 2022:1-19. doi: 10.1080/17405629.2022.2086118

6. Zhu ], Yin X, Wang G, Jiang Y, Li Y. Social avoidance and social adjustment in
Chinese preschool migrant children: The moderating role of household chaos and
gender. Int ] Environ Res Public Health. (2022) 19:16769. doi: 10.3390/ijerph192416769

7. Arbeau KA, Coplan RJ, Weeks M. Shyness, teacher-child relationships,
and socio-emotional adjustment in grade 1. Int J Behav Dev. (2010) 34:259-
69. doi: 10.1177/0165025409350959

8. HuE You S, Yu H, Zhou H, Li Y. Effects of preschool children’s body mass index
on peer relationships: The moderating role of teacher-child relationships. J Shaanxi
Xuegian Normal Univ. (2023) 39:38-45. doi: 10.11995/j.issn.2095-770X.2023.01.006

9. Chen X, Wang L, Wang Z. Shyness-sensitivity and social, school, and
psychological adjustment in rural migrant and urban children in China. Child Dev.
(2009) 80:1499-513. doi: 10.1111/j.1467-8624.2009.01347.x

10. LiuZ, Zhang X, Zhu M, Li X, Zhang Y. Survey on Mental Health of Rural Children
Left-Behind and in Migration. Blue Book of Mental Health: Report on National Mental
Health Development in China (2017-2018). Beijing: Social Sciences Academic Press
(2019). p. 187-219.

11. Zhang J, Yan L, Yuan Y. Rural-urban migration and mental health of Chinese
migrant children: Systematic review and meta-analysis. ] Affect Disord. (2019) 257:684—
90. doi: 10.1016/j.jad.2019.07.069

12. Jin C, Liu Y, Chen L. The effect of negative social environment
on problem behavior of unattended and migrated children: Parent-child
relationship and peer relationship as moderators. J Psychol Sci. (2012)
35:1119-25. doi: 10.16719/j.cnki.1671-6981.2012.05.003

13.Li Y, Xu L ILv Y, Liu L Wang Y. The association between
mother-child relationship, teacher-child relationship and social adaptive
behaviors for preschool migrant children. Psychol Dev Educ. (2014)

30:624-34. doi: 10.16187/j.cnki.issn1001-4918.2014.06.009

14. Coplan RJ, Armer M. A “Multitude” of solitude: A closer look at social
withdrawal and nonsocial play in early childhood. Child Dev Perspect. (2007) 1:26-
32. doi: 10.1111/.1750-8606.2007.00006.x

15. Crozier WR. Shyness and self-esteem in middle childhood. Br J Educ Psychol.
(1995) 65:85-95. doi: 10.1111/j.2044-8279.1995.tb01133.x

Frontiersin Psychiatry

10.3389/fpsyt.2023.1149319

Conflict of interest

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.

Publisher’s note

All claims expressed in this article are solely those
of the authors and do not necessarily represent those of
their those of the publisher,
the editors and the reviewers. Any product that may be

affiliated organizations, or

evaluated in this article, or claim that may be made by
its manufacturer, is not guaranteed or endorsed by the
publisher.

16. Coplan RJ, Ooi LL, Xiao B, Rose-Krasnor L. Assessment and implications of
social withdrawal in early childhood: A first look at social avoidance. Soc Dev. (2018)
27:125-39. doi: 10.1111/sode.12258

17. Coplan RJ, Prakash K, O'Neil K, Armer M. Do you “want” to play?
Distinguishing between conflicted shyness and social disinterest in early childhood.
Dev Psychol. (2004) 40:244-58. doi: 10.1037/0012-1649.40.2.244

18. Coplan R, Weeks M. Unsociability in middle childhood: Conceptualization,
assessment, and associations with socioemotional functioning. Merrill Palmer Q.
(2010) 56:105-30. doi: 10.1353/mpq.2010.0005

19. Chen X. Socio-Emotional Development in Chinese Children. The Oxford
Handbook of Chinese Psychology. Oxford Library of Psychology. New York, NY: Oxford
University Press (2010). p. 37-52. doi: 10.1093/0xfordhb/9780199541850.013.0005

20. Sette S, Zava F, Baumgartner E, Baiocco R, Coplan RJ. Shyness, unsociability,
and socio-emotional functioning at preschool: The protective role of peer acceptance.
J Child Fam Stud. (2017) 26:1196-205. doi: 10.1007/s10826-016-0638-8

21. Coplan RJ, Rose-Krasnor L, Weeks M, Kingsbury A, Kingsbury M, Bullock
A. Alone is a crowd: Social motivations, social withdrawal, and socioemotional
functioning in later childhood. Dev Psychol. (2013) 49:861-75. doi: 10.1037/a0028861

22. Eggum ND, Zhang L, An D, Xu J, Clifford BN, Costa M. Shyness, unsociability,
and social avoidance during early adolescence: Associations with peer relationships and
aggression. ] Early Adolesc. (2022) 42:937-64. doi: 10.1177/02724316221088750

23. Chen X. Culture, temperament, and social and psychological adjustment. Dev
Rev. (2018) 50:42-53. doi: 10.1016/.dr.2018.03.004

24. Oh W, Rubin KH, Bowker JC. Trajectories of social withdrawal from
middle childhood to early adolescence. J Abnorm Child Psychol. (2008) 36:553-
66. doi: 10.1007/510802-007-9199-z

25. Johnson HD, Lavoie JC, Mahoney M. Interparental conflict and family cohesion:
Predictors of loneliness, social anxiety, and social avoidance in late adolescence. J
Adolesc Res. (2001) 16:304-18. doi: 10.1177/0743558401163004

26. Ding X, Coplan RJ, Sang B, Liu J, Pan T, Cheng C. Young Chinese children’s
beliefs about the implications of subtypes of social withdrawal: A first look at social
avoidance. Br J Dev Psychol. (2015) 33:159-73. doi: 10.1111/bjdp.12081

27. Coplan RJ, Liu J, Ooi LL, Chen X, Li D, Ding X, et al. Person-oriented
analysis of social withdrawal in Chinese children. Soc Dev. (2016) 25:794-
811. doi: 10.1111/sode.12181

28. Sang B, Ding X, Coplan R], Liu J, Pan T, Feng X. Assessment and implications
of social avoidance in Chinese early adolescents. J Early Adolesc. (2018) 38:554-
73. doi: 10.1177/0272431616678988

29. Boelens M, Raat H, Yang-Huang J, Schouten GM, van Grieken A, Jansen W.
Independent contributions of family and neighbourhood indicators of socioeconomic
status and migrant status to risk of mental health problems in 4-12 year
old children. SSM Popul Health. (2020) 12:100675. doi: 10.1016/j.ssmph.2020.
100675

30. Li G, Jiang S. Social exclusion, sense of school belonging and mental health of
migrant children in China: A structural equation modeling analysis. Child Youth Serv
Rev. (2018) 89:6-12. doi: 10.1016/j.childyouth.2018.04.017

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1149319
https://doi.org/10.1002/9781118963418.childpsy405
https://doi.org/10.1159/000276522
https://doi.org/10.1146/annurev.psych.60.110707.163642
https://doi.org/10.1016/j.appdev.2021.101385
https://doi.org/10.1080/17405629.2022.2086118
https://doi.org/10.3390/ijerph192416769
https://doi.org/10.1177/0165025409350959
https://doi.org/10.11995/j.issn.2095-770X.2023.01.006
https://doi.org/10.1111/j.1467-8624.2009.01347.x
https://doi.org/10.1016/j.jad.2019.07.069
https://doi.org/10.16719/j.cnki.1671-6981.2012.05.003
https://doi.org/10.16187/j.cnki.issn1001-4918.2014.06.009
https://doi.org/10.1111/j.1750-8606.2007.00006.x
https://doi.org/10.1111/j.2044-8279.1995.tb01133.x
https://doi.org/10.1111/sode.12258
https://doi.org/10.1037/0012-1649.40.2.244
https://doi.org/10.1353/mpq.2010.0005
https://doi.org/10.1093/oxfordhb/9780199541850.013.0005
https://doi.org/10.1007/s10826-016-0638-8
https://doi.org/10.1037/a0028861
https://doi.org/10.1177/02724316221088750
https://doi.org/10.1016/j.dr.2018.03.004
https://doi.org/10.1007/s10802-007-9199-z
https://doi.org/10.1177/0743558401163004
https://doi.org/10.1111/bjdp.12081
https://doi.org/10.1111/sode.12181
https://doi.org/10.1177/0272431616678988
https://doi.org/10.1016/j.ssmph.2020.100675
https://doi.org/10.1016/j.childyouth.2018.04.017
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Zhu et al.

31. Sidhu SS, Vasireddy R. The detention of migrant families. ] Am Acad Child
Adolesc Psychiatry. (2020) 59:681-3. doi: 10.1016/j.jaac.2019.12.011

32. Yang J, Liu X, Zhao E Wang L, Liu X, Zhou H, et al. The effects of perceived
discrimination and city identity on the social adaptation of migrant children in public
and private schools. Stress Health. (2019) 35:341-9. doi: 10.1002/smi.2869

33. Lin Z, Weng Y. Investigation on the psychological wellbeing of
junior middle school student in migrant schools. Chinese Mental Health
J. (2004) 18:116. Available online at: https://kns.cnki.net/kems2/article/
abstract?v=3u0qlhG8C44YLTIOAiTRKgchrJ08wle7eeyE9jLkqq9ZPIUTIs- -
3CiKuOtPDfi8yU3xRI17VrFJS908mYoyg8o5EaMwKSTwl&uniplatform=NZKPT

34. Coplan RJ, Arbeau KA, Armer M. Don’t fret, be supportive!
Maternal  characteristics  linking  child shyness to  psychosocial —and
school adjustment in kindergarten. ] Abnorm  Child Psychol. (2008)

36:359-71. doi: 10.1007/s10802-007-9183-7

35. Ding X, Chen X, Fu R, Li D, Liu J. Relations of shyness and unsociability with
adjustment in migrant and non-migrant children in urban China. J Abnorm Child
Psychol. (2020) 48:289-300. doi: 10.1007/5s10802-019-00583-w

36. Liu J, Bowker JC, Coplan RJ, Yang P, Li D, Chen X. Evaluating links among
shyness, peer relations, and internalizing problems in Chinese young adolescents. ] Res
Adolesc. (2019) 29:696-709. doi: 10.1111/jora.12406

37. China Women’s Federation. Research Report: Condition of Left-Behind Children
in Rural Areas and Migrant Children in Urban Areas in China. (2013). Available online
at: http://www.women.org.cn/allnews/02/3906.html (accessed May 16, 2013).

38.Li Y, Xu L, Lv Y, Liu L, Wang Y, Huntsinger CS. The influence of
preschool rural migrant composition on rural migrant children’s early development
in China. Int ] Intercult Relat. (2015) 49:121-36. doi: 10.1016/j.ijintrel.2015.
08.001

39. Pianta RC, Nimetz SL, Bennett E. Mother—child relationships, teacher—child
relationships, and school outcomes in preschool and kindergarten. Early Child Res Q.
(1997) 12:263-80. doi: 10.1016/S0885-2006(97)90003-X

40. Li L, Valiente C, Eisenberg N, Spinrad TL, Johns SK, Berger RH, et al.
Longitudinal associations among teacher—child relationship quality, behavioral
engagement, and academic achievement. Early Child Res Q. (2022) 61:25-
35. doi: 10.1016/j.ecresq.2022.05.006

41. Pianta RC, Steinberg M. Teacher-Child Relationships and the Process of Adjusting
to School. Beyond the Parent: The Role of Other Adults in Children’s Lives. New
Directions for Child Development, No. 57. San Francisco, CA: Jossey-Bass (1992). p.
61-80. doi: 10.1002/c¢d.23219925706

42. Saral B, Acar IH. Preschool children’s social competence: The roles of parent—
child, parent-parent, and teacher-child relationships. Eur Early Childh Educ Res ].
(2021) 29:856-76. doi: 10.1080/1350293X.2021.1985557

43. Acar TH, Hong S-Y, Wu C. Examining the role of teacher presence and
scaffolding in preschoolers’ peer interactions. Eur Early Childh Educ Res ]. (2017)
25:866-84. doi: 10.1080/1350293X.2017.1380884

44. Hamre BK, Pianta RC. Early teacher-child relationships and the trajectory
of children’s school outcomes through eighth grade. Child Dev. (2001) 72:625-
38. doi: 10.1111/1467-8624.00301

45. Hartz K, Williford AP, Koomen HMY. Teachers” perceptions of teacher-child
relationships: Links with children’s observed interactions. Early Educ Dev. (2017)
28:441-56. doi: 10.1080/10409289.2016.1246288

46. Coplan R], Liu J, Cao J, Chen X, Li D. Shyness and school adjustment in
Chinese children: The roles of teachers and peers. School Psychol Quart. (2017)
32:131-42. doi: 10.1037/spq0000179

47. Lu MS, Whittaker JE, Ruzek E, Pianta RC, Vitiello VE. Fostering early
motivation: The influence of teacher-child relationships and interactions on
motivation in the kindergarten classroom. Early Educ Dev. (2022) 2022:1-
18. doi: 10.1080/10409289.2022.2055992

48. Silver RB, Measelle JR, Armstrong JM, Essex MJ. The impact of parents, child
care providers, teachers, and peers on early externalizing trajectories. J Sch Psychol.
(2010) 48:555-83. doi: 10.1016/j.jsp.2010.08.003

49. Belsky J, Bakermans-Kranenburg MJ, van IJzendoorn MH. For better and for
worse: differential susceptibility to environmental influences. Curr Dir Psychol Sci.
(2007) 16:300-4. doi: 10.1111/j.1467-8721.2007.00525.x

50. Kagan J, Reznick JS, Snidman N. The physiology and psychology of behavioral
inhibition in children. Child Dev. (1987) 58:1459-73. doi: 10.2307/1130685

51. Zhu ], Yang T, Weng W, Li Y. Social avoidance and social adjustment among
young children: The moderating role of maternal psychological control. Stud Early
Childh Educ. (2020) 2020:17-29. doi: 10.13861/j.cnki.sece.2020.10.002

52. Collins BA, O’Connor EE, Supplee L. Behavior problems in elementary school
among low-income males: The role of teacher-child relationships. ] Educ Res. (2017)
110:72-84. doi: 10.1080/00220671.2015.1039113

53. Zhu J, Li Y, Zhang Y, Coplan R, Liu T. Shyness and social adjustment among
Chinese preschoolers: The moderating role of student-teacher relationships. J Psychol
Sci. (2018) 2018:1130-7. doi: 10.16719/j.cnki.1671-6981.20180516

Frontiersin Psychiatry

10.3389/fpsyt.2023.1149319

54. Baardstu S, Coplan R]J, Eliassen E, Brandlistuen RE, Wang MV. Exploring the
role of teacher—child relationships in the longitudinal associations between childhood
shyness and social functioning at school: A prospective cohort study. School Ment
Health. (2022) 14:984-96. doi: 10.1007/s12310-022-09518-1

55. Wu Y, Wu J, Chen Y, Han L, Han P, Wang P, et al. Shyness and
school adjustment among Chinese preschool children: Examining the moderating
effect of gender and teacher-child relationship. Early Educ Dev. (2015) 26:149-
66. doi: 10.1080/10409289.2015.970503

56. Bowlby J. Attachment and Loss. Vol. 2: Separation: Anxiety and Anger. New York,
NY: Basic Books (1973).

57. Verschueren K, Koomen HMY. Teacher-child relationships from an attachment
perspective. Attach Hum Dev. (2012) 14:205-11. doi: 10.1080/14616734.2012.672260

58. Coplan RJ, Baldwin D, Wood KR. Shy but getting by: Protective factors
in the links between childhood shyness and socio-emotional functioning. In:
LA Schmidt, KL Poole, editors, Adaptive Shyness: Multiple Perspectives on
Behavior and Development. Cham: Springer International Publishing (2020). p. 63—
87. doi: 10.1007/978-3-030-38877-5_4

59. Li Y, Zhu J-J, Coplan RJ, Gao Z-Q, Xu P, Li L, et al. Assessment and
implications of social withdrawal subtypes in young Chinese children: The Chinese
version of the child social preference scale. J Genet Psychol. (2016) 177:97-
101. doi: 10.1080/00221325.2016.1174100

60. Zhu J, Xiao B, Hipson W, Yan C, Coplan RJ, Li Y. Social avoidance and
social adjustment: The moderating role of emotion regulation and emotion
lability/negativity among Chinese preschool children. Front Psychol. (2021)
12:618670. doi: 10.3389/fpsyg.2021.618670

61. Pianta RC. STRS Student-Teacher Relationship Scale: Professional Manual.
Odessa: Psychological Assessment Resources (2001).

62. Zhang X. Reliability and validity of teacher-child relationships scale. Chin J Clin
Psychol. (2010) 18:582-3. doi: 10.16128/j.cnki.1005-3611.2010.05.021

63. Ladd GW, Profilet SM. The child behavior scale: A teacher-report measure of
young children’s aggressive, withdrawn, and prosocial behaviors. Dev Psychol. (1996)
32:1008-24. doi: 10.1037/0012-1649.32.6.1008

64. Zhu ], Wang Y, Li Y. Reliability and validity of the child behavior
scale in Chinese preschoolers. Chin ] Clin Psychol. (2017) 2017:910-
3. doi: 10.16128/j.cnki.1005-3611.2018.05.016

65. Hayes AF. Introduction to Mediation, Moderation, and Conditional Process
Analysis: A Regression-Based Approach, 3rd Edn. New York, NY: The Guilford Press
(2022).

66. Preacher KJ, Hayes AF. Asymptotic and resampling strategies for assessing and
comparing indirect effects in multiple mediator models. Behav Res Methods. (2008)
40:879-91. doi: 10.3758/BRM.40.3.879

67. Aiken LS, West SG, Reno RR. Multiple Regression: Testing and Interpreting
Interactions. (2018). New York, NY: SAGE.

68. Johnson PO, Fay LC. The Johnson-Neyman technique, its theory and
application. Psychometrika. (1950) 15:349-67. doi: 10.1007/BF02288864

69. Hayes AF, Matthes J. Computational procedures for probing interactions in OLS
and logistic regression: SPSS and SAS implementations. Behav Res Methods. (2009)
41:924-36. doi: 10.3758/BRM.41.3.924

70. Taylor C. A Secular Age. Cambridge, MA: Harvard University Press (2007).
p. 874.

71. Wang C, Chu Z. The impact of the sense of family belonging on
migrant children’s academic performance: The mediating effect of parent-
child conflicts. Chin ] Special Educ. (2019) 4:61-8. Available online at:
https://kns.cnki.net/kems2/article/abstract?v=3u0oqlhG8C44YLTIOAITRKibYIV5Vjs
7iLik5;EcCI09uHa30BxtWoJL5VR2nm57 AdkEhFM7NSr7LIsZOAJUfFPmteWpjaJhy
&uniplatform=NZKPT

72. Lerner RM. A “goodness of fit” model of person-context interaction. Hum Dev.
(1983) 279:294.

73. Ellis WE, Zarbatany L. Peer group status as a moderator of group influence
on children’s deviant, aggressive, and prosocial behavior. Child Dev. (2007) 78:1240-
54. doi: 10.1111/j.1467-8624.2007.01063 .x

74. Liu C, Wu X. Move or stay: Education for children of migrant workers. China
Youth Res. (2007) 7:5-8. doi: 10.19633/j.cnki.11-2579/d.2007.07.002

75. Sette S, Baumgartner E, Schneider BH. Shyness, child-teacher relationships, and
socio-emotional adjustment in a sample of Italian preschool-aged children. Infant
Child Dev. (2014) 23:323-32. doi: 10.1002/icd.1859

76. Davies PT, Cummings EM. Marital conflict and
An  emotional  security  hypothesis.  Psychol  Bull.
411. doi: 10.1037/0033-2909.116.3.387

77. Bandura A. Social Learning Theory. Oxford: Prentice-Hall (1977). p. 247.

78. Fuligni AJ, Zhang W. Attitudes
adolescents in contemporary urban and rural China.
75:180-92. doi: 10.1111/j.1467-8624.2004.00662.x

child
(1994)

adjustment:
116:387-

toward family obligation
Child  Dev.

among
(2004)

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1149319
https://doi.org/10.1016/j.jaac.2019.12.011
https://doi.org/10.1002/smi.2869
https://kns.cnki.net/kcms2/article/abstract?v=3uoqIhG8C44YLTlOAiTRKgchrJ08w1e7eeyE9jLkqq9ZPlUTIs--3CiKuOtPDfi8yU3xRl7VrFJS908mYoyg8o5EaMwKSTw1&uniplatform=NZKPT
https://kns.cnki.net/kcms2/article/abstract?v=3uoqIhG8C44YLTlOAiTRKgchrJ08w1e7eeyE9jLkqq9ZPlUTIs--3CiKuOtPDfi8yU3xRl7VrFJS908mYoyg8o5EaMwKSTw1&uniplatform=NZKPT
https://kns.cnki.net/kcms2/article/abstract?v=3uoqIhG8C44YLTlOAiTRKgchrJ08w1e7eeyE9jLkqq9ZPlUTIs--3CiKuOtPDfi8yU3xRl7VrFJS908mYoyg8o5EaMwKSTw1&uniplatform=NZKPT
https://doi.org/10.1007/s10802-007-9183-7
https://doi.org/10.1007/s10802-019-00583-w
https://doi.org/10.1111/jora.12406
http://www.women.org.cn/allnews/02/3906.html
https://doi.org/10.1016/j.ijintrel.2015.08.001
https://doi.org/10.1016/S0885-2006(97)90003-X
https://doi.org/10.1016/j.ecresq.2022.05.006
https://doi.org/10.1002/cd.23219925706
https://doi.org/10.1080/1350293X.2021.1985557
https://doi.org/10.1080/1350293X.2017.1380884
https://doi.org/10.1111/1467-8624.00301
https://doi.org/10.1080/10409289.2016.1246288
https://doi.org/10.1037/spq0000179
https://doi.org/10.1080/10409289.2022.2055992
https://doi.org/10.1016/j.jsp.2010.08.003
https://doi.org/10.1111/j.1467-8721.2007.00525.x
https://doi.org/10.2307/1130685
https://doi.org/10.13861/j.cnki.sece.2020.10.002
https://doi.org/10.1080/00220671.2015.1039113
https://doi.org/10.16719/j.cnki.1671-6981.20180516
https://doi.org/10.1007/s12310-022-09518-1
https://doi.org/10.1080/10409289.2015.970503
https://doi.org/10.1080/14616734.2012.672260
https://doi.org/10.1007/978-3-030-38877-5_4
https://doi.org/10.1080/00221325.2016.1174100
https://doi.org/10.3389/fpsyg.2021.618670
https://doi.org/10.16128/j.cnki.1005-3611.2010.05.021
https://doi.org/10.1037/0012-1649.32.6.1008
https://doi.org/10.16128/j.cnki.1005-3611.2018.05.016
https://doi.org/10.3758/BRM.40.3.879
https://doi.org/10.1007/BF02288864
https://doi.org/10.3758/BRM.41.3.924
https://kns.cnki.net/kcms2/article/abstract?v=3uoqIhG8C44YLTlOAiTRKibYlV5Vjs7iLik5jEcCI09uHa3oBxtWoJL5VR2nm57AdkEhFM7NSr7LIsZOAJUfFPmteWpjaJhy&uniplatform=NZKPT
https://doi.org/10.1111/j.1467-8624.2007.01063.x
https://doi.org/10.19633/j.cnki.11-2579/d.2007.07.002
https://doi.org/10.1002/icd.1859
https://doi.org/10.1037/0033-2909.116.3.387
https://doi.org/10.1111/j.1467-8624.2004.00662.x
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Zhu et al.

79.Chen X, Li D, Liu J, Fu R, Liu S. Father migration and
mother  migration:  Different  implications for  social, school, and
psychological ~adjustment of left-behind children in rural China. ]
Contempor  China. (2019) 28:849-63.  doi: 10.1080/10670564.2019.159
4100

80. Chen X, Fu R, Li D, Liu J, Liu S, Cui L. Acculturation and adjustment among
rural migrant children in urban China: A longitudinal study. Appl Psychol. (2021)
13:559-77. doi: 10.1111/aphw.12264

81. Bowlby J. Attachment and loss: Retrospect and prospect. Am |
Orthopsychiatry. (1982) 52:664-78. doi: 10.1111/§.1939-0025.1982.tb01
456.x

82. Liew J, Valiente C, Hernindez MM, Abera DE. Emotional self-

regulation and reactivity, school-based relationships, and school engagement

Frontiersin Psychiatry

66

10.3389/fpsyt.2023.1149319

and achievement. SAGE Handb Dev Psychol Early Childh Educ.

2019:42-62. doi: 10.4135/9781526470393.n3

(2019)

83. Huang H, Wang X. The effect of family socioeconomic status on
migrant preschool children’s problem behaviors: The chain mediating role
of family resilience and child-parent relationship. J Psychol Sci. (2022)
45:315-22. doi: 10.16719/j.cnki.1671-6981.20220207

84. Stuhlman MW, Pianta RC. Teachers’ narratives about their relationships with
children: Associations with behavior in classrooms. School Psych Rev. (2002) 31:148-
63. doi: 10.1080/02796015.2002.12086148

85. Shi L, Chen W, Bouey JH, Lin Y, Ling L. Impact of acculturation
and psychological adjustment on mental health among migrant adolescents in
Guangzhou, China: A cross-sectional questionnaire study. Br Med ] Open. (2019)
9:022712. doi: 10.1136/bmjopen-2018-022712

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1149319
https://doi.org/10.1080/10670564.2019.1594100
https://doi.org/10.1111/aphw.12264
https://doi.org/10.1111/j.1939-0025.1982.tb01456.x
https://doi.org/10.4135/9781526470393.n3
https://doi.org/10.16719/j.cnki.1671-6981.20220207
https://doi.org/10.1080/02796015.2002.12086148
https://doi.org/10.1136/bmjopen-2018-022712
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

& frontiers

@ Check for updates

OPEN ACCESS

Jingjing Zhu,
Shanghai Normal University, China

Irina Jarvers,

University of Regensburg, Germany
Stefania Sette,

Sapienza University of Rome, Italy

Junsheng Liu
jsliu@psy.ecnu.edu.cn

17 February 2023
22 May 2023
08 June 2023

Hu Y, Bullock A, Zhou Y and Liu J (2023)
Moderating effect of classroom sociable norm
on the relations between unsociability and
internalizing problems in Chinese adolescents.
Front. Psychiatry 14:1168342.

doi: 10.3389/fpsyt.2023.1168342

© 2023 Hu, Bullock, Zhou and Liu. 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 Psychiatry

Frontiers in Psychiatry

Original Research
08 June 2023
10.3389/fpsyt.2023.1168342

Moderating effect of classroom
sociable norm on the relations
between unsociability and
internalizing problems in Chinese
adolescents

Yihao Hu?!, Amanda Bullock?, Ying Zhou? and Junsheng Liu***

1School of Psychology and Cognitive Science, East China Normal University, Shanghai, China,
2Department of Psychology, Carleton University, Ottawa, ON, Canada, *China Executive Leadership
Academy Pudong, Pudong, China, “Shanghai Changning Mental Health Center, Shanghai, China

Objectives: The goal of the present study was to examine the moderating
effect of classroom sociable norm on the relations between unsociability and
internalizing problems (the indicators included depression, loneliness and self-
esteem) in Chinese adolescents.

Methods: Participants were N=1,160 adolescents in Grade 4-8 from Shanghai,
People’s Republic of China. They completed questionnaires about unsociability,
sociability, and social preference via peer nominations, while depression,
loneliness, and self-esteem were collected via self-report.

Results: It was found that unsociability was positively associated with depression
and loneliness, and negatively associated with self-esteem. Moreover, the
relations between unsociability and indicators of internalizing problems were
moderated by classroom sociable norm. More specifically, the significant positive
associations between unsociability and depression and loneliness were stronger
in classrooms with high sociable norm, and the negative association between
unsociability and self-esteem was only significant in such classrooms.

Conclusion: The findings suggest that classroom sociable norm plays an
important role in unsociable adolescents’ psychological adjustment in China.
Researchers should focus more on the influence of classroom environment on
adolescents’ development in future.

unsociability, internalizing problems, adolescents, classroom sociable norm,
moderating effect

Introduction

Unsociability is defined as the non-fearful preference for solitary activities (1). Previous research
has postulated that unsociability may be particularly problematic for early adolescence since this is
a developmental period in which social norms and expectations about peer interactions are strongly
emphasized (2). Indeed, studies have shown that unsociable adolescents experience poor
psychosocial adjustment such as internalizing problems (3, 4) and peer difficulties (5-8) as
compared to other peers. As such, it is not surprising that researchers have focused their attention
on elucidating the factors that could exacerbate or attenuate the relations between unsociability and
adolescents’ adjustment (9-11). In the present study, we focused on the role of classroom, an
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important microsystem for adolescents’” development (12). Specifically,
we examined the moderating effect of classroom sociable norm on the
relations between unsociability and internalizing problems among
Chinese adolescents.

and
hinese

Links between unsociabilit
internalizing problems in
adolescents

According to the approach-avoidance motivation model of social
withdrawal, unsociable adolescents have both low approach
motivation and low avoidance motivation in social situations (13).
That is, they do not seek social interactions, but they do not fear or
avoid it. Instead, it appears that unsociable individuals prefer to spend
time alone (1). In previous research, other terms which had similar
meanings to unsociability have also been used, including preference
for solitude (14), social disinterest (15) and affinity for aloneness (16).

Although unsociability may be associated with poor adjustment such
as loneliness in other countries (17), unsociable adolescents are thought
to be at a higher risk for adjustment problems in China than in western
countries, given the collectivistic nature of Chinese society that encourages
and emphasizes group harmony, cohesion, and interdependence (18).
More specifically, adolescents who prefer to spend time alone may
be perceived by peers and adults as selfish as their behavior deviates from
the social norm in China (19). Indeed, there is a growing body of research
that has shown that unsociable Chinese adolescents face internalizing
issues such as depression and loneliness (5, 6, 20). For example, a study in
China found that unsociability contributed to poorer psychological
adjustment (including higher depression, higher loneliness, and lower
self-worth) in Chinese children (3). A previous study has found that the
group size of unsociable adolescents was not small in China, accounting
for about 14.6% of total Chinese adolescents (21), therefore it is important
to find protective factors for their psychological adjustment.

The role of classroom norm on
adolescents’ adjustment

Classroom norm refers to either what is commonly done, or what
is commonly approved or socially sanctioned in the classroom (22).
Specifically, norm salience in the classroom is the extent to which
classmates express their attitude towards a type of behavior by virtue
of reactions to peers who do it, such as rejection and popularity (23).
Compared to descriptive norm or injunctive norm, that is, what most
people do or what people are expected to do (23), norm salience of
behavior may have a stronger association with peer influence on
adolescents’ behavior in the classroom (24).

Previous studies have indicated that norm salience of different
behaviors such as bullying (25) and defending (26) in the classroom
had an impact on adolescents’ adjustment. For example, it was found
that in classrooms where bullying was more rejected, the behavior of
defending was more prevalent and popular (25). Moreover, the
findings in a previous study indicated that adolescents would have
better perceptions of classroom climate and feelings of belonging in
classrooms where defending was more popular (26). Therefore, based
on these findings, it appears that norm salience may be a key factor
in adolescents’ adjustment.
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Moderating role of classroom sociable
norm on unsociable adolescents’
internalizing problems

Although there have been studies exploring possible moderators
on relations between adolescents’ unsociability and adjustment
difficulties, previous researchers have focused more on individual-
level variables, such as parenting behavior (11), behavioral control
(27), insecure attachment (9) and others’ support (28). According to
the goodness of fit theory (29), babies would have better development
when their temperament was a good match for their parents’ parenting
behavior. As an extrapolation of this theory, we could speculate that
individual's characteristic would be associated with different
developmental outcomes in different environments (2). There have
been studies indicating that the characteristics of the environment
would exert influence on unsociable adolescents’” adjustment, either
their groups (30) or their classrooms (31). For example, a study found
that solitary play was negatively associated with social preference only
in high-interactive groups, that is, where the group members had
more social interactions with others (30). Moreover, another study
reported that unsociability only positively predicted peer victimization
in classrooms with a low prevalence of unsociability (31).

However, the above two research focused on the role of prevalence
of behavior, that is, the descriptive norm in the group or classroom. In
terms of norm salience, only one study found that norm salience of
social withdrawal or aggression moderated the association between
social withdrawal and peer victimization (32). According to the
reputational salience hypothesis (33), behavior which is popular in a
group would become “reputationally salient” As early adolescence is an
important period in which to establish status hierarchy (34), it is possible
for adolescents to adopt behaviors which are popular to get status and
then acquire material or social resources in the classroom (35). Indeed,
there have been studies indicating that adolescents would adopt more
behaviors popular in their classrooms for the purpose of improving their
status, such as aggressive behavior (36) and prosocial behavior (37).

Previous studies indicated that time spent with peers continues
increasing from middle childhood to late adolescence (38), therefore
sociability may be more important for adolescents than children.
However, there has been no study exploring the effect of norm salience
of sociability (hereinafter referred to as “classroom sociable norm”).
Based on the findings of previous research (36, 37), it could
be speculated that in classrooms with high sociable norm, that is,
classrooms in which sociability is more popular, adolescents would
tend to have more social interactions with others to acquire popularity
for themselves (35). For unsociable adolescents who prefer to
participate in solitary activities (1), their behavior may be different
from other classmates’ in classrooms with high sociable norm.
According to the Theory of Social Comparison (39), people would
evaluate their own opinions or abilities in comparisons with others.
As a result of comparisons, unsociable adolescents may feel upset and
regard themselves as incompetent in classrooms with a high sociable
norm and subsequently have more internalizing problems. Moreover,
according to the Individual-Group Similarity Model (40), people
whose behaviors deviated from the group norms would be rejected by
other members in the group. Therefore, unsociable adolescents may
be more excluded or rejected in classrooms with high sociable norm,
and then their poor peer relationships may contribute to more
internalizing problems (3, 41).

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1168342
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Hu et al.

The current study

Previous research has found that the links between unsociability
and internalizing problems might be strongest in early adolescence, a
period when social norms and expectations about peer interactions
are emphasized (2). Indeed, peer interactions are increasingly
important from childhood to adolescence (38) and it is important for
adolescence to strive for status in their classrooms (34). As a result,
exploring the role of classroom sociable norm on adolescents’
adjustment is warranted. Our aim was to explore the moderating
effect of classroom sociable norm on relations between adolescents’
unsociability and internalizing problems in China. We chose
depression, loneliness, and self-esteem, which were representative
indices of psychological adjustment (3) as dependent variables in the
current study. Because social preference was highly correlated with
popularity in China (42) and it is difficult to find a term in Chinese
that directly corresponds to popularity in English (43), we used social
preference as the index of status for the calculation of classroom
sociable norm.

The following hypotheses were put forward. First, it was
that unsociability would
be significantly associated with internalizing problems. More specifically,

hypothesized Chinese adolescents’
higher unsociability would be associated with higher depression, higher
loneliness, and lower self-esteem. Second, it was hypothesized that
classroom sociable norm would significantly moderate the relations
between unsociability and internalizing problems. More specifically, the
relations between unsociability and internalizing problems would
be stronger in classrooms with higher sociable norm.

Given that the associations between unsociability and adjustment
may be different across gender (44) or developmental stages (2),
we included gender and grade as control variables. In addition,
previous research has indicated that class size and proportion of boys
in the classroom might also influence adolescents’ adjustment (45). As
such, we also controlled for the main effect of these two variables.

Method
Participants

We recruited participants from four public schools, including two
primary schools and two secondary schools in Shanghai, People’s
Republic of China. A total of N=1,160 students participated in the
study (including 569 boys, M,.=11.69years, SD=1.60years),
including those in Grades 4 (n=264; M,,=9.84years,
SD=7.30months), 5 (n=283; M, =10.83 years, SD=6.80 months), 6
(n=213; M,.=1191years, SD=9.27months), 7 (n=179;
M, =12.84years, SD=8.92months) and 8 (n=221; M,,. = 13.81 years,
SD =8.82 months) respectively.

There were 39 classes in total (including 9 classes in Grade 4, 9
classes in Grade 5, 7 classes in Grade 6, 6 classes in Grade 7 and 8
classes in Grade 8), with approximately 30 students in each class on
average. Almost 100% of adolescents belonged to Han nationality, the
predominant nationality (over 90% of the population) in China (46).
All participating students assented to this study and acquired consent
from their own parents before data collection. 92% of participants
were from intact families, and about 47% of fathers and 42% of
mothers had a college or higher education.
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Procedure

The design of the current study was reviewed and approved by the
institutional review board of East China Normal University. Written
informed consent were obtained from participating students and their
parents before data collection. Adolescents with parental consent who
agreed to participate were arranged to finish the questionnaire during
school hours within their own classrooms. During data collection,
each adolescent reported their level of depression, loneliness and self-
esteem by self-report measures, and they were also provided a class
list to finish peer-nomination assessments, including unsociability,
sociability and social preference. The process of data collection was
carried out by well-trained graduate research assistants, and the
duration of it was about 40 min. In order to protect adolescents from
potential negative influence during the data collection, we told them
that all of their answers would only be used for research and kept
confidential, and they could seek help from our team or psychology
teachers in their schools if they needed it. Each participating student
received a pen and a notebook as rewards after finishing
the questionnaires.

Measures

Unsociability and sociability

Adolescents’” unsociability and sociability were measured using
the Revised Class Play (RCP) (47, 48) via peer nominations. There are
four items for unsociability (e.g., “Someone who prefers playing

» <«

alone” “Someone who has no interest in group activities.”) and four
items for sociability (e.g., “Someone who has many friends” “Someone
who likes playing with others”) respectively. Adolescents could
nominate up to three classmates on each item. According to previous
researcher’s suggestion (49), both same-sex and cross-sex nominations
were allowed. For each adolescent, the nominations they received on
each item were standardized within classroom and summed for
unsociability and sociability respectively, and then the total score was
standardized within classroom again. The reliability and validity of
this measure have been shown in Chinese adolescents (44). In the
current study, the internal consistency of this measure was a=0.89 for
unsociability and a=0.88 for sociability.

Social preference

Following the procedure of previous studies (50), each adolescent
was asked to nominate up to three classmates whom they most liked
to be with and up to three classmates whom they least like to be with,
respectively. Both same-sex and cross-sex nominations were allowed,
and then adolescents’ nominations received on each item were
standardized within classroom. Social preference was computed by
subtracting the standardized score of “like least” from the standardized
score of “like most,” and then the total score was standardized within
classroom again. This procedure has been demonstrated to be valid in
Chinese adolescents (51).

Depression

Adolescents’ depression was measured by self-report using the
Chinese version of the Children’s Depression Inventory (CDI) (52).
There were 14 items assessing adolescents’ depressive mood, and each
adolescent chose one sentence which best described himself or herself
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in the past two weeks from the three sentences on each item (e.g., “I

» <

am occasionally unhappy’

»

I am often unhappy” “I am usually
unhappy”). The items were answered by using a 3-point scale, with a
higher average score of all items indicating a higher level of depression.
This measure has been shown to be reliable and valid in Chinese
samples (53). In the current study, the internal consistency of this

measure was a=0.85.

Loneliness
Adolescents’ loneliness was measured by self-report using the
Chinese version of a self-report scale adapted from previous studies

(54). Itincluded 16 items (e.g., “I feel lonely’
friends”), rated on a 5-point scale, with a higher average score of all

It is hard for me to make

the items indicating a higher level of loneliness. The reliability and
validity of this measure has been demonstrated in Chinese adolescents
(20). In the current study, the internal consistency of this measure was
a=0.92.

Self-esteem

Adolescents’ self-esteem was measured using a self-report general
self-esteem subscale adapted from the Self-Perception Profile for
Children (SPPC) (55). There were 6 items in total (e.g., “I like myself”
“I am very confident in myself””) and adolescents responded to them
on a 5-point scale, with higher average score of all items indicating
higher level of self-esteem. This measure has been shown to be reliable
and valid in Chinese adolescents (56). In the current study, the
internal consistency of this measure was o=0.82.

Classroom sociable norm

Based on the definition of norm salience (23) and procedure in
previous research (32), the classroom sociable norm for each class was
acquired by calculating the Pearson correlation coefficient between
the scores of sociability and social preference within the classroom. A
higher value of classroom sociable norm indicated that sociability was
more preferred in the classroom.

Data analysis

Data analysis was conducted using IBM SPSS for Windows
(version 25) and Mplus version 7.4 (57). To test the hypotheses,
we analyzed the data collected in the current study in the following
steps. To begin with, for the descriptive statistics, the correlations
among individual-level variables, including unsociability, sociability,
social preference, depression, loneliness and self-esteem, and among
classroom-level variables, including classroom sociable norm, class
size, and proportion of boys in the classroom were calculated.
Moreover, multivariate analysis of variance (MANOVA) and t-tests of
individual-level variables on gender (boys=0, girls=1) and grade
(primary school =0, secondary school = 1) were also conducted.

Next, the multilevel models were employed to examine the
moderating effect of classroom sociable norm. The unconditional
models, the individual-level models and the classroom-level models
for depression, loneliness and self-esteem were examined in Mplus 7.4,
respectively. First, the dependent variables were included in the
unconditional models to examine the between-group variation of
them. Second, unsociability, gender, and the interaction of them were
added into the individual-level models, to examine the main effect of
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unsociability on internalizing problems. Third, all classroom-level
variables and the interactions of unsociability-grade and unsociability-
classroom sociable norm were added into classroom-level models, to
examine the moderating effect of classroom sociable norm. Simple
slope test was conducted if any significant moderating effect was
found (58). Gender and all classroom-level variables were grand-mean
centered in the data analysis. Missing data were handled using the full
information maximum likelihood method (59) with the MLR
estimation in Mplus 7.4. The equation of the models is presented
below (i=student, j = classroom, e and u were random effects).
Individual-level:

Depression / Loneliness / Self —esteem = Soj + i j*Unsociability +

ﬁzj*Gender + ,B3j* (Unsociability*Gender) +€j

Classroom-level:

Poj =700 + 01 Classroom sociable norm + y¢; Grade +

Y02 Class size + yo3" Proportion of boys + U

Bij=v10+11 1"Classroom sociable norm + y15*Grade + uyj

Results
Missing data

There was no missing data on variables acquired via peer
nominations, but on depression, loneliness and self-esteem, which
were self-reported, the percentage of missing data was all 2.2%. The
result of Little's MCAR test (60) indicated that y* (2169) =2960.29,
p<0.001, which meant that data were not missing at random.
However, according to the criterion stipulated in previous research
(61), x#/df=1.36<2, it was surmised that the data were missing
completely at a random pattern.

Descriptive statistics

Means and standard deviations for, and intercorrelations
among individual-level or classroom-level study variables are
shown in Table 1. For individual-level variables, there were
significant positive correlations between unsociability and
depression and loneliness, and significant negative correlations
between unsociability and sociability, social preference, and self-
esteem. For classroom-level variables, there was no significant
correlation between each other.

The results of the MANOVA revealed that the main effect of
gender was significant, Wilk's A=0.96, F (6, 1,124)=7.85, p<0.001,
1?>=0.04; the main effect of grade was significant, Wilk’s A =0.92, F (6,
1,124)=15.46, p<0.001, n*=0.08; and the interactive effect of gender-
grade was significant, Wilks A=0.98, F (6, 1,124) =15.46, p<0.01,
1?=0.02. In the follow-up analysis of variance, gender had a significant
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TABLE 1 Descriptive statistics of study variables.

10.3389/fpsyt.2023.1168342

1 p 3 4 5 6
Individual-level variables
1 Unsociability
2 Sociability —0.17%%*
3 Social preference —0.33%%* 0.41%%%
4 Depression 0.22%%% —0.20%%%* —0.27%%%
5 Loneliness 0.307%#* —0.26%%* —0.33%#% 0.69%*%*
6 Self-esteem —0.12%k* 0.14%* 0.16%#* —0.58%k% —0.53%**
M 0.02 0.03 0.00 1.41 1.92 3.44
SD 1.00 0.99 0.98 0.34 0.73 0.81
Classroom-level variables
1 Classroom sociable norm
2 Class size —-0.17
3 Proportion of boys —-0.15 —0.06
M 0.42 29.74 0.49
SD 0.16 391 0.06
*#Ep <0.001.

TABLE 2 The means and standard deviations of individual-level variables
(M+SD).

Primary school

Secondary school

Boys Girls Boys Girls
Unsociability 0.08 £ 0.96 —0.05+1.03 0.01£0.92 0.04 £ 1.09
Sociability —0.15+0.81 0.13 £ 1.09 0.00 £ 0.97 0.11 £ 1.03
Social preference | —0.25+ 1.06 0.22+£0.86 -0.12+1.00  0.13+0.95
Depression 1.40 £ 0.34 1.28 £0.29 1.49 £0.35 1.47 £0.35
Loneliness 1.85+0.73 1.65 + 0.66 2.14+0.74 2.02+0.70
Self-esteem 3.48 £0.82 3.72+£0.76 3.34+0.83 3.24+0.76

effect on sociability (F (1, 1,156) =10.86, p <0.01), social preference (F
(1,1,156) =40.48, p<0.001), depression (F (1, 1,131) = 12.38, p<0.001)
and loneliness (F (1, 1,131)=13.36, p <0.001). Grade had a significant
effect on depression (F (1, 1,131)=48.42, p<0.001), loneliness (F (1,
1,131)=60.78, p<0.001) and self-esteem (F (1, 1,131)=43.06,
p<0.001). There were significant interaction effects of gender and
grade on depression (F (1, 1,131) =5.32, p<0.05) and self-esteem (F
(1, 1,131)=12.71, p<0.001). The means and standard deviations for
individual-level study variables for different gender and grade are
shown in Table 2.

Multilevel model

The unconditional models

The intraclass correlations (ICC) of depression, loneliness, and
self-esteem were 0.085, 0.078 and 0.081, respectively. According to the
ICCs and class size, the design effect of depression, loneliness, and
self-esteem were 3.47, 3.26, and 3.35 respectively, all of which were
above 2.0, indicating that there was a need for multilevel modeling in
the data analysis (62).
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The individual-level models

Random slope models for depression, loneliness, and self-esteem
were all examined. As shown in Table 3, unsociability had significant
positive relations with depression (b =0.074, SE =0.011, p <0.001) and
loneliness (b =0.218, SE =0.026, p <0.001), and a significant negative
=—0.096, SE =0.027, p <0.001) after
controlling for gender and the interaction of unsociability and gender.

relation with self-esteem (b

The classroom-level models

Classroom-level models for depression, loneliness and self-esteem
were examined, respectively. As shown in Table 4, for depression, it
had a trend of negative relation with classroom sociable norm
(b=—0.157, SE=0.089, p=0.078). There was a trend of moderating
effect of classroom sociable norm on the association between
unsociability and depression (b=0.118, SE=0.064, p=0.063), and the
simple slope test (see Figure 1A) showed that unsociability had a more
positive relation with depression in classrooms with a high sociable
norm (z score of classroom sociable norm=+1) (b=0.093, SE=0.015,
p<0.001) than in classrooms with a low sociable norm (z score of
classroom sociable norm=—1) (b=0.055, SE=0.014, p<0.001). As for
loneliness, there was a trend of moderating effect of grade on the
association between unsociability and it (b=0.087, SE=0.044,
p=0.050), and the simple slope test showed that unsociability had a
more positive relation with loneliness in secondary schools (b=0.258,
SE=0.029, p<0.001) than in primary schools (b=0.172, SE=0.035,
p<0.001). The interaction of unsociability and classroom sociable
norm on loneliness was also significant (b=0.413, SE=0.202,
p=0.041), and the simple slope test (see Figure 1B) showed that
unsociability had a more positive relation with loneliness in
classrooms with a high sociable norm (b=0.284, SE=0.041, p<0.001)
than in classrooms with a low sociable norm (b=0.153, SE=0.038,
p<0.001). As for self-esteem, the interaction of unsociability and
classroom sociable norm was also significant (b=—-0.445, SE=0.176,
p=0.012), and the simple slope test (see Figure 1C) showed that
unsociability had a significant negative relation with self-esteem in
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TABLE 3 The individual-level models of unsociability on internalizing problems.

10.3389/fpsyt.2023.1168342

Depression Loneliness Self-esteem

SE b SE
Intercept 1,409 0.019 1.919%%% 0.039 3441555 0.043
Unsociability 0074755 0.011 0.218%: 0.026 —0.096% 0.027
Gender —0.067%% 0.021 —0.155% 0.043 0.066 0.052
Unsociability x Gender —0.021 0.025 —0.014 0.051 —0.027 0.052
Random effect
Residual 0.099%#% 0.006 0.428%% 0.024 0.585%# 0.033
Intercept 0.010%#% 0.003 0.043%%5% 0.012 0.054°%* 0.016
Slope 0.001 0.001 0.011% 0.005 0.008 0.007

#p<0.05; #p < 0.01; #*%p <0.001.

TABLE 4 The classroom-level models of unsociability on internalizing problems.

Depression Loneliness Self-esteem
SE b

Intercept 1.410%%#%* 0.014 1.919%%* 0.027 3.440%%* 0.034
Individual-level
Unsociability 0.074%** 0.011 0.219%** 0.023 —0.094#%* 0.024
Gender —0.063%%* 0.021 —0.147%* 0.044 0.054 0.053
Unsociability x Gender —-0.019 0.024 —0.003 0.048 —0.047 0.058
Classroom-level
Grade 0.135%%* 0.030 0.378%*% 0.058 —0.323 0.074
Class size 0.001 0.004 0.009 0.008 —0.004 0.009
Proportion of boys 0.016 0.328 —0.746 0.534 0.317 0.688
Classroom sociable norm —0.157" 0.089 —0.023 0.167 0.208 0.256
Cross-level
Unsociability x Grade 0.012 0.020 0.087° 0.044 —-0.013 0.047
Unsociability x Norm 0.118° 0.064 0.413%* 0.202 —0.445%* 0.176
Random effect
Residual 0.099%#* 0.006 0.426%** 0.024 0.585%%* 0.033
Intercept 0.004%* 0.001 0.016* 0.007 0.028* 0.011
Slope 0.001 0.001 0.008 0.005 0.003 0.005

9 <0.10; *p <0.05; *#p <0.01; *#%p <0.001.

classrooms with a high sociable norm (b=-0.165, SE=0.036,
p<0.001) but not in classrooms with a low sociable norm (b=-0.024,
SE=0.038, ns).

Discussion

The main goal of current study was to examine the moderating
effect of classroom sociable norm on the relations between
unsociability and internalizing problems among Chinese adolescents.
Our hypotheses were supported by the results. Unsociability was
associated with higher levels of depression and loneliness as well as a
lower level of self-esteem. In addition, the analyses of multilevel
models indicated that the effects of unsociability on internalizing

Frontiers in Psychiatry

problems were stronger in classrooms with a high sociable norm.
More specifically, the significant positive associations between
unsociability and depression and loneliness were stronger in
classrooms with a high sociable norm, and the negative association
between unsociability and self-esteem was only significant in
classrooms with a high sociable norm.

Regarding the relations between unsociability and indicators of
internalizing problems, the results in current study were consistent
with those from previous research conducted in contemporary
Chinese societies (5, 44). More specifically, unsociability was
significantly and positively related to depression and loneliness, but
significantly and negatively related to self-esteem in the current
sample. Influenced by the traditional Chinese culture, getting along
well with others has been emphasized in China for thousands of years
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FIGURE 1
The moderating effect of classroom sociable norm on the
relationships between unsociability and internalizing problems:
(A) Depression; (B) Loneliness; (C) Self-esteem. *p<0.05; **p<0.01;
***p<(0.001.

(18), even in Shanghai, which is a large modern city of China. There
were two possible mechanisms explaining the negative influence of
unsociability on adolescents’ mental health. To begin with, spending
time alone may be viewed as selfish and indifferent under the
background of collectivism (19). Therefore unsociable adolescents
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would likely be rejected or disliked by their peers, contributing to their
internalizing problems (3). Additionally, because unsociable
adolescents prefer to spend time alone (63), they may have concerns
about their own social competence and have lower self-efficacy on
social interactions, which would lead to later internalizing problems.

For the moderating effect of classroom sociable norm, we found
that the associations between unsociability and internalizing problems
were stronger in classrooms with a high sociable norm. More
specifically, unsociable adolescents were more likely to have higher
levels of depression or loneliness, or a lower level of self-esteem in
classrooms where sociability was more preferred. Based on the
reputational salience hypothesis (33) and the theory of resource
control (35), social behavior would allow one to earn a reputation for
oneself in classrooms with a high sociable norm, and students may
tend to adopt it in order to enhance their own status in the classroom.
From this perspective, unsociable adolescents may feel incompatible
with the whole classroom climate since they prefer participating in
solitary activities (1). Moreover, according to the Optimal
Distinctiveness Model (64), individuals have both needs for
assimilation and differentiation from others in the group. Therefore,
unsociable adolescents would feel that they were too unique in
classrooms with a high sociable norm and their need for assimilation
would not be satisfied. As a consequence, they may have been deprived
of a sense of belonging which may explain why they would feel lonely
in such a classroom.

Furthermore, according to the Individual-Group Similarity Model
(40), other students in classrooms with a high sociable norm may
reject or even victimize adolescents who displayed unsociable
behavior (31, 32). However, because everyone has interpersonal needs
such as inclusion, affection and control (65), it could be speculated
that unsociable adolescents would feel upset in classrooms with high
sociable norm since their interpersonal needs were not met from their
classmates. This in turn, could result in emotional disturbance to
develop such as depressed mood. Moreover, they might suspect that
their self-worth was low after they lost a sense of control in their
interpersonal relationships, which might explain why they had a lower
level of self-esteem in such a classroom climate.

Taken together, the present study is the first to provide insight
on the moderating role of classroom sociable norm in the relations
between adolescents’ unsociability and internalizing problems.
Nevertheless, there are several limitations that could be addressed
in future research. First, our study was cross-sectional in nature,
thereby making it challenging to draw causal inferences about the
direction of effects that were found. Therefore, it is recommended
that future researchers conduct longitudinal studies to explore the
timing effect further. Second, unsociability is characterized as both
low motivation of approach and low motivation of avoidance (13),
but it was measured using peer nominations in the current study.
Therefore, it could be questioned whether the measure of
unsociability accurately reflected the internal state of adolescents.
Researchers could measure unsociability by self-report in the
future, which might reveal participants’ motivations better. Third,
our sample was from Shanghai, a modern city in China. Future
researchers could consider exploring the moderating effect of
classroom sociable norm in rural areas of China where collectivism
may be more encouraged (5). Fourth, we did not explore which
factors could mediate the associations between unsociability and
internalizing problems while examining the moderating effect of
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classroom sociable norm. Possible mediators such as peer relations
(3) could be explored in future research.

In spite of the above limitations, there are still some meaningful
implications from our study. For the theoretical implications, the
findings in the current study demonstrated that classroom sociable
norm had an influence on relations between unsociability and
internalizing problems for Chinese adolescents. Therefore, the
important role of classroom environment, especially for unsociable
adolescents was underscored. It is recommended that future
researchers explore if other classroom-level variables, such as
classroom status hierarchy (34) and classroom aggressive norm (24)
could influence unsociable adolescents’ adjustment. For the practical
implications, the findings from this study could enlighten educators
in school that classroom environment is vital for students’
development and that sociability is an important characteristic in
school life. Therefore, educators could try to establish a benign
classroom climate for students, such as telling them to be kind to
classmates irrespective of how sociable they are. Moreover, educators
should cultivate unsociable adolescents’ social competence with some
measures, such as teaching them proper social skills and encouraging
them to have interactions with other students.

Conclusion

This study was aimed at exploring the moderating effect of
classroom sociable norm on the relations between unsociability and
internalizing problems in Chinese adolescents. Consistent with our
hypotheses, unsociability was associated with more internalizing
problems, including higher levels of depression and loneliness, as well
as lower level of self-esteem in Chinese adolescents. Moreover, these
associations were stronger in classrooms with a higher classroom
sociable norm, that is, classrooms where sociability was more
preferred by students. The results indicated that unsociable
adolescents’ adjustment would be influenced by the classroom
environment in China and it is essential to explore more classroom-
level protective or risk factors for them in the future.
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Introduction: As individuals enter adolescence, their preference for solitude
(PES) increases with age, which may be a result of balancing the need for social
affiliation and the need for autonomy and independence. These needs are shaped
by the social-cultural contexts, and thus the growth rate of PFS may differ across
social-cultural contexts.This study examined to what extent the developmental
trajectory of PFS differed between urban and rural Chinese adolescents.

Methods: Adolescents in urban (n = 326,168 boys, Mage =12.00 years, SD = 0.61)
and rural (n = 449, 198 boys, Mage =11.82 years, SD = 0.58) regions in China reported
their PFS and shyness each year from Grade 6 to Grade 8. Longitudinal measurement
invariance of PFS was established between the urban and rural samples. Location and
gender differences in the intercept and the slope of PFS were examined using a latent
growth model, while controlling for shyness at each time point.

Results: The analyses revealed that adolescents in both urban and rural regions
showed an increasing trajectory of PFS. Although urban and rural adolescents did
not differ in the initial level of PFS at Grade 6, urban adolescents’ PFS increased
faster than that of the rural adolescents. The urban-rural difference in the slope
of PFS remained significant after controlling for the associations between the
intercept and the slope of PFS and shyness at each time point. In addition, in
the rural region, boys showed a faster increase of PFS than girls, yet gender
differences in the initial level of PFS and the developmental trajectory in the urban
region were nonsignificant.

Discussion: The findings reveal a normative increasing trend of PFS during early
adolescence and faster increase for urban than rural adolescents. To promote
adolescents’ psychological well-being, parents, teachers and practitioners need
to help adolescents establish a good balance between social interaction and
solitude. When deciding what is a good balance, it is important to consider the
social-cultural context.

preference for solitude, adolescents, social-cultural context, urban, rural, China

Introduction

Preference for solitude (PFS) refers to individuals’ tendency to engage in and enjoy solitary
activities over being with others (1, 2). Individuals with high PES have relatively low social
approach motivation but do not necessarily feel lonely when alone or anxious in social
interaction. As individuals enter adolescence, their PFS increases with age (3-5). There have
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been arguments regarding the implications of PFS for adolescents.
While higher levels and faster increase of PFS was found to
be associated with negative peer experience and adjustment outcomes,
such as peer victimization, depression, emotion dysregulation, and
lower self-esteem (5-7), a few recent studies revealed positive
implications of PFS, especially when it is driven by intrinsic enjoyment
of solitary activities (4, 8). Thus, understanding factors that contribute
to the normative growth of PFS during adolescence helps us interpret
its meaning and decide whether or under what conditions we need to
be concerned with such growth.

Adolescents may seek more solitude due to various reasons (5, 8), and
one of these reasons may be their increasing need for autonomy and
independence (9-12). The normative growth of PFS during adolescence
may be a result of balancing the need for social affiliation and the need for
autonomy and independence. If so, given that these needs may be shaped
by the social-cultural contexts (13-15), one would expect differences in
the growth rate of PES across different social-cultural contexts. Examining
this social-cultural difference can help us better understand the
phenomena of increasing PFS during adolescence.

China has traditionally been a group-oriented society, where
individual autonomy is less emphasized than interdependent social
relationships. PFS was found to be associated with more adjustment
difficulties for Chinese than Western adolescents (16). In the past
several decades, with the development of the market economy and the
introduction of Western values, individual autonomy is increasingly
endorsed by Chinese parents and children (17), and this change
happens faster in urban than in rural regions (18, 19). Thus, urban
adolescents’ need for autonomy and independence may increase faster
than that of rural adolescents. In the current study, we examined
whether urban adolescents showed more rapid growth of PES than
rural adolescents in China.

Developmental trajectory of PFS in
adolescence

Adolescence is a unique developmental period to study PES. On the
one hand, individuals spend more and more time with peers from middle
childhood to late adolescence (20). On the other hand, as individuals
enter adolescence, they may have increasing need for personal space and
may voluntarily use their time in solitude for creative activities, emotional
regulation and identity development (10-12). Establishing a balance
between the need for social affiliation and the increasing need for
independence and autonomy is an important developmental task for
adolescents (21, 22). The normative growth of PFS may reflect how such
a balance change during adolescence.

Age differences in PFS have been examined primarily in Western
countries in cross-sectional studies. These studies have shown that
adolescents spent more time in solitude than preadolescents (23) and
older adolescents had a more positive attitude toward solitude than
younger adolescents (11, 24, 25). Fewer studies have examined the
developmental trajectory of PFS longitudinally. For example, a study
following a US. sample from kindergarten to Grade 12 found an
increasing trajectory of PFS, especially after children enter Grade 6 (5).
Another study following a Flemish sample from 15 to 18 years of age also
found an increasing trajectory of positive attitude toward solitude (3). Less
is known about the development of PFS in non-Western countries, such
as China. A recent study found that Chinese adolescents reported
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increasing enjoyment in solitude from Grade 7 to Grade 9 (4). Taken
together, these studies suggest a normative increase of PFS during
adolescence. To what extent the increasing rate of PFS differ across social-
cultural contexts remains to be examined.

The role of social-cultural contexts in the
development of PFS

Adolescents’ increasing need for independence and autonomy
may be more salient in self-oriented contexts than in group-oriented
contexts (26). In more self-oriented contexts, such as in Western
countries and urban regions in China, individuals are more likely to
experience themselves as independent and distinct from others,
whereas in more group-oriented contexts, such as rural regions in
China, individuals are more likely to experience themselves as
enmeshed in families, communities and work groups (13-15). Thus,
in more self-oriented contexts, as individuals enter adolescence, they
may be driven by a stronger desire to gain autonomy and establish
unique identity. This is supported by previous studies showing that
U.S. adolescents showed a faster increase in decision-making
autonomy than did Chinese adolescents from Grade 7 to Grade 8 (26)
and that urban Chinese third-to-sixth graders were reported by their
peers as more assertive than their rural counterparts (18). Align with
these findings, adolescents in more self-oriented social-cultural
contexts may also show faster increase of PFS.

In addition, meanings of PFS may differ between self-oriented and
group-oriented contexts. In more self-oriented contexts, PFS may
be viewed as a personal choice and an indicator of self-sufficiency (2).
In more group-oriented contexts, individuals are expected to inhibit
the expression of their own needs, attend to others’ needs and
contribute to the collective welfare (13-15), so PFS may be viewed as
more problematic and elicit negative reactions from peers, teachers
and parents (16, 27). Given that social evaluations and responses serve
as important feedback to shape individuals’ developmental patterns
(28), negative social reactions to PFS in more group-oriented contexts
may restrain the normative growth of PFS during adolescence.

Only a handful of empirical studies have examined the
associations between social-cultural contexts and the development of
PFS. A cross-cultural study found that higher PFS was associated with
lower peer preference, academic achievement, self-worth and higher
loneliness more strongly among Chinese fourth to eighth graders than
their Canadian counterparts (16). A more recent study examined PFS
among non-migrant and migrant fourth to seventh graders in a
Chinese urban region (27). Migrant children moved from rural
regions to the urban region and were supposed to hold more group-
oriented values than non-migrant urban children. Although the mean
levels of PFS did not significantly differ between non-migrant and
migrant adolescents, higher PFS was associated with lower peer
preference and leadership status more strongly among migrant than
non-migrant adolescents. These two studies show that PFES is
associated with adjustment difficulties more strongly in more group-
oriented contexts. The more negative meanings of PFS in group-
oriented contexts may restrain the normative increase of PFS during
adolescence in those contexts.

Another line of research has revealed that people in more group-
oriented cultures reported higher levels of loneliness than those in
the more self-oriented cultures (29, 30). According to the
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culture-loneliness framework (31), although people in more-group
oriented cultures are less likely to be physically isolated compared
with those in more self-oriented cultures, they may be more likely to
perceive isolation. Because interdependent relationships and
conformity to groups are more emphasized in group-oriented
cultures, people in these cultures may internalize higher standards
regarding ideal social connections, perceive greater discrepancies
between ideal and actual social connections, and thus experience
higher loneliness. In addition, according to the evolutionary theory
of loneliness (32, 33), loneliness may serve as a warning signal and
motivates people to repair their insufficient social connections. Thus,
experience of higher levels of loneliness may motivate people in
group-oriented cultures to seek for more social connections rather
than isolation. Adolescents in more group-oriented contexts may also
experience more loneliness than those in more self-oriented contexts,
and thus may show slower increase in their PFS. Yet, to our
knowledge, there has not been any study examining to what extent
the developmental trajectory of PFS differs depending on social-
cultural contexts.

The current study

The core aim of this study is to investigate to what extent the
developmental trajectory of PFS during adolescence differ across
social-cultural contexts. With social changes in China, families and
children adopt increasingly self-oriented values, and these changes
happen faster in urban regions than in rural regions (18, 19). Thus,
we compared the developmental trajectory of PFS among Chinese
adolescents in urban and rural regions. Sixth graders were followed
for 3 years and reported their PFS each year to obtain their
developmental trajectory of PFS. We decided to examine the
developmental trajectory starting from Grade 6 because this is the
period when PFS began to show faster growth in previous studies (5,
11, 23). We hypothesized that urban adolescents would show higher
initial levels and faster growth of PES than rural adolescents. In
addition, given mixed findings regarding gender difference in the
development of PES [see higher PFS in boys than girls in (5, 16),
higher enjoyment of solitude in girls than boys in (4), and
nonsignificant gender difference in (27)], we also explored gender
difference and the interaction between gender and location (urban vs.
rural) without specific hypotheses.

In addition, we conducted follow-up analyses to examine whether
the urban-rural differences in the development of PFS remained
significant after controlling for shyness at each time point, because
shyness is closely related to PFS and its prevalence and meaning also
differ across social-cultural contexts. Specifically, shyness is a
dimension of social withdrawal driven by different motivations
compared with PFS (34). Shy children have relatively high social
approach motivation, but feel anxious when interacting with others,
especially with unfamiliar people (35). Shyness may be more accepted
in group-oriented contexts than in self-oriented contexts. Compared
with their urban counterparts, rural or migrant children and
adolescents in China show higher levels of shyness, and for them
shyness is associated with negative developmental outcomes to a less
extent (27, 36). After controlling for shyness, PFS more purely reflects
low social approach motivation, and we would be able to examine
social-cultural differences in adolescents’ development of PFS
more rigorously.
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Method
Participants

Data used in this study originate from two comprehensive
longitudinal studies of the psychological and social adjustment of
adolescents in mainland China [(blinded for review)]. Participants in
the urban group were 326 adolescents (168 boys, M, =12.00 years,
SD=0.61) from Shanghai, an international megacity in East China
with top economic strength. Participants in the rural group were 449
adolescents (198 boys, M,.=11.82years, SD=0.58) with rural
registration status in Xuancheng, Anhui province. Xuancheng is a
prefecture-level city in East China with moderate economic strength
and about 40% of the population reside in rural regions. The
participants were recruited from regular public schools randomly
selected in the two regions. The regular public schools serve students
within the surrounding residential areas rather than select students
based on their academic performance or special talent.

At the first time point (Time 1), the adolescents were at Grade 6.
Among the adolescents, 59.8 and 45.0% from the urban and rural
groups, respectively, were only children, while the rest had one or
more siblings. The majority of the adolescents, 78.8 and 73.3% in the
urban and rural groups, respectively, were living with both parents,
5.8 and 3.1% living with one parent and others (e.g., step parent), 5.5
and 12.0% living with one parent, 1.8 and 10.5% living with someone
other than a parent, and 8.0 and 1.1% did not report this information.
Among the parents, 67.8% of the fathers and 63.8% of the mothers in
the urban group, 63.9% of the fathers and 48.8% of the mothers in the
rural group, had completed junior middle school or higher levels
of education.

Procedure

Data were collected in May and June of each year from 2013 to
2015 in Shanghai, and from 2012 to 2014 in Anhui, respectively. At
each time point (Time 1 = Grade 6, Time 2=Grade 7, Time 3 =Grade
8), participants completed questionnaires regarding their PFS, shyness
and demographic information. Participants completed the
questionnaires in a group setting at school led by a team of
undergraduate and graduate students majored in psychology. Prior to
data collection, approvals from the schools and written informed

consent from the parents were obtained.

Measures

Preference for solitude

PES was assessed using the Chinese version of the Child Social
Preference Questionnaire [CSPQ, (34)]. We focused on the unsociable
subscale, which included seven statements pertaining to preference
for spending time alone (e.g., “if given a choice, I prefer to play alone
than with other kids,” “T usually prefer doing things alone”) rated on a
5-point scale (1=never; 5=always). Good psychometric properties
and construct validity of CSPQ has been demonstrated in samples of
Chinese children and adolescents (34). Internal reliability of this
questionnaire in the current study was acceptable, as indicated by
Cronbach’s a ranging from 0.876 to 0.925 in the urban group and from
0.856 to 0.902 in the rural group across the time points.

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1151534
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Chen et al.

TABLE 1 Means and standard deviations of preference for solitude.

10.3389/fpsyt.2023.1151534

Average Average
PES Time 1 221 (1.00) 2.19 (1.11) 2.23 (0.89) 2.29 (0.90) 220 (0.95) 2.35 (0.86)
PFS Time 2 236 (1.03) 233 (1.06) 2.40 (1.00) 230 (0.91) 2.30 (0.95) 2.30 (0.88)
PFS Time 3 2.49 (1.01) 2.50 (1.10) 2.49 (0.93) 2.38 (0.89) 2.42 (0.96) 2.36 (0.85)

PFS, Preference of Solitude.

Shyness

Shyness was assessed using a modified Chinese version of the
Children’s shyness Questionnaire (CSQ, (37), (38)), which includes 12
statements pertaining shyness (e.g., “I feel shy when I have to read
aloud in front of the whole class”) rated on a 3-point scale (1=No;
3 =Yes). The measure was found to be reliable and had good construct
validity in the Chinese context (34). Internal reliability of this
questionnaire in the current study was acceptable, as indicated by
Cronbach’s o ranging from 0.834 to 0.865 in the urban group and from
0.771 to 0.844 in the rural group across the time points.

Statistical analysis plan

Analyses were carried out in three steps. First, descriptive statistics,
correlations of PFS across all time points in urban and rural groups and
patterns of missing data were examined. Second, measurement
invariance of PFS across time points and between the two groups was
evaluated by fitting and comparing a series of sequentially more
constrained models. Finally, three latent growth models were fitted to
address the main research questions. Two separate models for the
urban and rural groups were first fitted to examine the developmental
trajectory of PFS and gender as a predictor of the intercept and slope
of PFS. Then a main model was fitted to examine location (i.e., urban
vs. rural), gender and the interaction between location and gender as
predictors of the intercept and slope of PFS. In the follow-up analyses,
we first examined measurement invariance of shyness across time
points and between the two groups. Then, we fitted the main model
when controlling for the association between PFS and shyness and the
effect of location and gender on shyness. The Chi-square test,
comparative fit index (CFI), Tucker-Lewis index (TLI), and root-mean-
square error of approximation (RMSEA) were employed to assess
model fit. To be considered acceptable, model fit had to meet the
criteria of CFI1>0.90, TLI>0.90, and RMSEA <0.08 (39).

Results
Preliminary analyses

Descriptive statistics of PFS for boys and girls in the urban and
rural groups at each time point are presented in Table 1. Independent
t-tests showed that PFS did not significantly differ between the urban
and rural groups or between boys and girls in each group at each time
point. Bivariate correlations between PFS in the urban and rural
groups at each time point are presented in Table 2.

The percentage of missing data were 8.7 and 35.8% at Time 2, 28.4
and 39.4% at Time 3 for the urban and rural groups, respectively. The
Little’s missing completely at random (MCAR) test (40) indicated that
data were MCAR, x*(9) =9.032, p=0.434. Independent sample ¢-tests
showed no significant difference in PFS at Time 1 between children
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TABLE 2 Bivariate correlations between preference for solitude at
different time points.

1 2 3
1. PFS Timel - 0.476%+* 0.392% %
2. PFS Time2 0.531 %% - 0.586%#+
3. PFS Time3 0.485%+* 0.612%#* -

PFS, Preference of Solitude. Correlations for the urban and rural groups are above and below
the diagonal, respectively. *#*p<0.001.

who participated at both Time 1 and Time 2 (M =2.22, SD =0.94) and
those who were missing at Time 2 (M =2.34, SD=0.96), #(744) =1.622,
p=0.105. Similarly, no significant difference was found in PFS at Time
2 between children who participated at both Time 2 and Time 3
(M=2.32,SD=0.95) and those who were missing at Time 3 (M =2.39,
SD=1.04), #(558) =0.575, p=0.565. We also conducted these analyses
separately for the urban and rural groups, and the results were
consistent between the two groups. We handled missing data using the
full information maximum likelihood (FIML) estimation.

Measurement invariance for PFS

As presented in Table 3, scalar measurement invariance of PFS
across time points between the urban and rural groups was established,
after allowing residuals of two items to covary (“I enjoy being by
myself” and “I like spending time alone in my room”).

Main models

Results of latent growth models are presented in Table 4. The model
for the urban group revealed an increasing slope of PES from Grade 6 to
Grade 8, and the intercept and slope of PFS did not differ between boys
and girls. The model for the rural group also revealed an increasing slope
of PFS, and boys showed faster growth of PES than girls, although boys
and girls did not differ in their initial levels of PES at Grade 6. The main
model revealed that adolescents in the urban group showed faster growth
of PFS than adolescents in the rural group, whereas the intercept of PES
did not significantly differ between the two groups. Gender and the
interaction between gender and location did not significantly predict the
intercept or slope of PES.

Follow-up analyses
Longitudinal measurement invariance of shyness cannot

be established given the poorly fitted models assuming configural
measurement invariance at the three time points for both the urban
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TABLE 3 Tests of longitudinal measurement invariance between the urban and rural groups for preference of solitude.

Model Ve folj RMSEA CFI TLI Ve Ay Adf p
Model fit before allowing residuals of items to covary

M1 887.865 372 0.060 0.904 0.891 - - - -
M2 915.866 390 0.059 0.902 0.894 M2 vs. M1 26.377 18 0.091
M3 950.390 411 0.058 0.899 0.897 M3 vs. M2 31.890 21 0.061
Model fit after allowing residuals of two items to covary*

M1 741.279 366 0.051 0.930 0.919

M2 767.888 384 0.051 0.928 0.921 M2 vs. M1 25.138 18 0.121
M3 803.364 405 0.050 0.926 0.923 M3 vs. M2 34.331 21 0.033

M1, Configural invariance; M2, Metric invariance; M3, Scalar invariance.Residuals of the two items “I enjoy being by myself” and “I like spending time alone in my room” were allowed to

covary according to model modification index.

TABLE 4 Latent growth models for preference for solitude.

Unstandardized results Standardized results

Estimate SE P Estimate SE P
Model for the urban group (n=2326)
Intercept (I) 2.18 (0.475) 0.09 <0.001 2.86 0.29 <0.001
Slope (S) 0.16 (0.071) 0.05 0.004 0.42 0.15 0.006
1-S covariance —0.08 0.07 0.242 —0.28 0.17 0.099
Gender— [ 0.06 0.11 0.587 0.04 0.07 0.589
Gender— S —0.00 0.07 0.974 —0.00 0.10 0.974
Model fit: y* (2)=0.218, p=0.897, CFI=1.000, TLI =1.022, RMSEA =0.000
Model for the rural group (n=449)
Intercept (I) 2.21(0.581) 0.07 <0.001 3.18 0.29 <0.001
Slope (S) 0.12 (0.140) 0.05 0.007 0.44 0.21 0.031
I-S covariance —0.04 0.05 0.362 -0.23 0.18 0.206
Gender— [ 0.14 0.09 0.109 0.10 0.06 0.108
Gender— S —0.11 0.05 0.044 -0.20 0.11 0.070
Model fit: y* (2) =0.486, p=0.784; CFI=1.000, TLI=1.022, RMSEA =0.000
Model examining location as a predictor of the growth curve (N=775)
Intercept (I) 2.19 (0.518) 0.05 <0.001 3.04 0.21 <0.001
Slope (S) 0.14 (0.102) 0.04 <0.001 0.43 0.12 <0.001
1-S covariance —0.06 0.04 0.148 -0.25 0.12 0.046
Location — I —0.05 0.04 0.270 -0.07 0.06 0.268
Location — S 0.07 0.03 0.010 0.22 0.09 0.013
Gender— [ 0.10 0.07 0.156 0.07 0.05 0.158
Gender— S —0.06 0.05 0.207 —0.09 0.07 0.208
Location x Gender— 1 —0.04 0.07 0.598 —0.04 0.07 0.598
Location x Gender— S 0.05 0.05 0.242 0.11 0.10 0.256
Model fit: y* (4)=0.683, p=0.953; CFI=1.000, TLI=1.000, RMSEA =0.000

Location coded as Urban =1, Rural = —1. Gender coded as Boy =0, Girl=1. Residual variance of the intercepts and slopes are reported in parenthesis. Residual variance of the intercept and
slope did not differ between the urban and the rural groups.

and rural groups. Thus, we were not able to estimate the latent growth ~ well as the predictive effects of location and gender on shyness at each

curve for shyness. Yet, configural, metric and scalar invariance for  time point (see Figure 1). In this follow-up analysis, urban adolescents
continued to show faster increase of PES than rural adolescents, and
their PFS at Grade 6 did not differ significantly. In addition, rural

adolescents reported higher shyness than urban adolescents at each

shyness at each time point between the urban and rural groups were
established (see Table 5). Thus, we estimated the covariance between
the intercept and the slope of PFS and shyness at each time point, as
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TABLE 5 Tests of measurement invariance at each time point between the urban and rural groups for shyness.

Model 7 df RMSEA CFI TLI 2 Ay Adf p
Model fit at Time 1

M1 205.589 108 0.049 0.934 0.920 - - - -
M2 214.773 119 0.046 0.935 0.928 M2 vs. M1 7.792 11 0.732
M3 270.741 131 0.053 0.906 0.905 M3 vs. M2 58.599 12 0.000
Model fit at Time 2

M1 227.802 108 0.063 0.924 0.907 - - - -
M2 237.331 119 0.060 0.924 0.916 M2 vs. M1 7.793 11 0.732
M3 307.145 131 0.069 0.888 0.887 M3 vs. M2 75.171 12 0.000
Model fit at Time 3

M1 212.884 108 0.063 0.931 0.916 - - - -
M2 229.838 119 0.062 0.927 0.919 M2 vs. M1 16.109 11 0.137
M3 282.450 131 0.069 0.901 0.900 M3 vs. M2 55.555 12 0.000

M1, Configural invariance; M2, Metric invariance; M3, Scalar invariance.

T1
Preference for
Solitude

T2
Preference for
Solitude

T3
Preference for
Solitude

Intercept
Preference for
Solitude

FIGURE 1

Preference for
Solitude

Latent growth model of preference for solitude (PFS). *p<0.05, **p<0.01, ***p<0.001. Location coded as Urban=1, Rural=—1. Gender coded as Boy=0,
Girl=1. T1=Time 1, T2=Time 2, T3=Time 3. The covariances between the intercept and the clope of PFS and shyness at each time point were estimated
but not shown in the figure for ease of presentation. Model fit: 4 (6)=1.912 p=0.928; CFI=1.000, TLI=1.000, RMSEA=0.000.

time point, and girls reported higher shyness than boys at Grades 7
and 8. Shyness at each time point was positively related to the intercept
of PES, and higher shyness at Grade 6 was related to slower increase
of PFS. Shyness at each time point was positively related with
each other.

Discussion

In this study, we compared the developmental trajectory of PFS
from Grade 6 to Grade 8 among Chinese adolescents in an urban
group and a rural group. Consistent with our hypothesis, both urban
and rural adolescents showed an increasing trajectory of PFS from
Grade 6 to Grade 8, and the growth rate of PFS among urban
adolescents was faster than that of the rural adolescents. We suspect
that this difference may be driven by different growth rate of
adolescents’ need for autonomy and independence in the urban vs.

Frontiers in Psychiatry 81

rural regions. As individuals enter adolescence, they may experience
a normative increase in their need to gain autonomy and establish a
unique identity (21, 22, 26). Driven by this need, adolescents in both
urban and rural areas may increasingly seek personal space and
appreciate time in solitude. With more rapid social changes happening
in urban China, urban adolescents may adopt more self-oriented
social values (18, 19), and thus show a faster increase of PFS. In
addition, in more group-oriented social contexts, adolescents’ PFS
may elicit more negative reactions from peers (16, 27), which may
further undermine the normative increase of adolescents’ PFS in rural
regions. Furthermore, in light of the culture-loneliness framework
(31) and the evolutionary theory of loneliness (32, 33), we also
speculate that rural adolescents may experience higher levels of
loneliness, which may serve as an alarming signal for them to maintain
social connections and contribute to slower increase of PFS. This
finding echoes with existing studies showing social-cultural
differences in the implications of PFS (16, 27) and provides additional

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1151534
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Chen et al.

evidence regarding the role of social-cultural contexts in the
development of adolescents’ PES.

Inconsistent with our hypothesis, the initial level of PFS at Grade
6 did not differ between the urban and rural groups. Since PFS
begins to show a faster increase as individuals enter adolescence (5,
11, 23), social-cultural difference in the average levels of PFS may
take time to emerge. In fact, the comparison of PES between the two
groups at each time point did not reveal significant difference.
Previous studies comparing mean levels of PFS between Chinese and
Canadian children and between migrant and non-migrant urban
Chinese children (age ranging from Grade 4 to Grade 8) did not find
significant difference either. It is possible that the social-cultural
effect on the development of PFS first demonstrates in different
growth rate. With accumulation, difference in the mean levels of PFS
may emerge in later adolescence, which merits investigation in
future studies.

As to gender difference, we found that boys showed faster
growth than girls in the rural group. This finding aligns more with
the existing studies showing higher PFS in boys than in girls. For
example, Liu et al. (16) found that boys in fourth to eighth grade
were reported by their peers as having higher PFS than girls. Ladd
etal. (5) found that although boys and girls showed a similar growth
trend of PFS from kindergarten to Grade 12, with the accumulation
of gender difference, by late adolescence, boys scored higher than
girls on PES. We suspect that the gender difference may be attributed
to gender-stereotypical ideologies that boys should be more
independent and autonomous, whereas girls are more expected to
develop and maintain close social relationships (41, 42). In contrast
with the rural group, the gender difference in the urban group was
not significant. This may be due to a relatively more egalitarian
gender role in urban areas than in rural areas (43, 44). This social-
cultural effect on gender difference needs further examination, given
the nonsignificant interaction between location and gender in the
trajectory of PFS.

After controlling for the associations between shyness and the
development of PFS, the urban-rural difference in the growth rate
of PFS remained significant. In addition, consistent with existing
findings (27, 38), we found that rural adolescents reported higher
shyness than urban adolescents at each time point, and girls
reported higher shyness than boys at Grades 7 and 8. Although both
PES and shyness contribute to social withdrawal behaviors, they
showed distinct associations with the social-cultural context and
gender. This may be due to the different motivations for social
connections underlying PFS and shyness. Adolescents with high
PFES have low social approach motivation, which is more accepted
in self-oriented contexts (34). In contrast, shyness reflects high
social approach motivation combined with anxious for social
evaluation, which is more accepted in group-oriented contexts (27,
38) and aligns with the gender-stereotypical ideology that girls
should value close social relationships (41, 42). These findings show
the difference between PFS and shyness and provide additional
support for our hypothesis regarding urban-rural difference in the
development of PFS.

We note several limitations and future directions. First,
we only examined the normative developmental trajectory of PFS,
yet there are rich individual differences in this trajectory. A study
following children’s social withdrawal (a broader concept
including both PFS and shyness) from Grade 5 to Grade 8 found
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three trajectory categories, i.e., a low-stable trajectory, a decreasing
trajectory and an increasing trajectory (45). Future studies may
examine whether there are sub-groups of adolescents showing
qualitatively different developmental trajectories of PFS, and to
what extent composition of these sub-groups differ between urban
and rural adolescents.

Second, we interpreted the different growth rates of PFS between
urban and rural adolescents as due to different cultural values (i.e.,
self-oriented vs. groups-oriented values) in urban and rural regions,
but did not directly analyze adolescents’ cultural values as predictors
of their developmental trajectory of PFS. An important future
direction is to test to what extent difference in the developmental
trajectory of PFS across social-cultural contexts can be explained by
difference in the mean-level and developmental trajectory of
adolescents’ cultural values. In addition, future studies may examine
whether loneliness acts as a mediator between the social-cultural
context and the growth of adolescents’ PFS.

Third, related to the previous point, we focused our interpretation
on cultural values given existing theoretical (2, 13-15) and empirical
(16, 27) work, yet other contextual factors may also contribute to the
urban-rural difference in the growth rate of PES. For example, given
that the one-child policy was stricter in urban regions than in rural
regions (44), a greater proportion of urban adolescents are only
children. Without the company of siblings, only children may have
more opportunities to spend time in solitude. To what extent only-
children status and other contextual factors, such as having a separate
room, may contribute to self-oriented values and the development of
PFES needs further investigation.

Fourth, although we inferred the increasing need for
independence and autonomy as a factor driving the growth of PFS
during adolescence, PFS may be driven by other factors. Solitude may
be an active choice due to the intrinsic enjoyment of being alone or a
passive reaction to peer rejection or victimization (5, 8). It is an
important future direction to explicitly measure the different
motivations driving PFS and examine how these motivations jointly
contribute to the development of PFS during adolescence.

Finally, the participants were from only two regions and the
findings may not be generalizable to other urban and rural regions.
The urban participants were from Shanghai, one of the most developed
and internationalized cities in China. Adolescents in Shanghai may
hold more self-oriented values and show more rapid growth of PES
than adolescents from less developed urban regions. The rural
participants were from a region with moderate economic strength in
East China and they may show more rapid growth of PES than
adolescents in more remote and less developed rural regions. Thus,
findings of the current study need to be replicated in other urban and
rural regions in China.

Despite these limitations, this study enriches our understanding
about the development of PFS during adolescence by using a longitudinal
design and comparing the developmental trajectory across social-cultural
contexts. The findings reveal a normative increasing trend of PFS during
early adolescence and faster increase for urban than rural adolescents, as
well as faster increase for boys than girls in rural regions. The urban-rural
difference in the growth of PFS remained significant after controlling for
shyness. While excessive PFS may result from negative peer experience
and contribute to adjustment difficulties (5, 16, 27), the normative
increase of PFS during adolescence may be partially driven by adolescents’
growing need for independence and autonomy and have positive
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implications for their adjustment (4). In fact, both negative feelings due to
not meeting ones’ need for social connections [i.e., loneliness; (46)] and
negative feelings due to not meeting ones’ need for solitude [ie.,
aloneliness; (47, 48)] have negative implications for individuals’ mental
health and adjustment. Thus, to promote adolescents’ psychological well-
being, parents, teachers and practitioners need to help adolescents
establish a good balance between social interaction and solitude.
Considering the faster increase of PFS in urban adolescents than in rural
adolescents, it is important to consider the social-cultural context when
deciding what is a good balance between social interaction and solitude.
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Objectives: From the perspective of person-centered research, the present study
aimed to identify the potential profiles of solitude among late adolescents based
on their solitary behavior, motivation, attitude, and time alone. In addition, to echo
the paradox of solitude, we further explored the links between solitude profiles and
adjustment outcomes.

Methods: The participants of the study were 355 late adolescents (56.34%
female, M age = 19.71 years old) at three universities in Shanghai, China.
Measures of solitary behavior, autonomous motivation for solitude, attitude toward
being alone, and time spent alone were collected using adolescents’ self-report
assessments. The UCLA Loneliness Scale, the Beck Depression Inventory, and the
Basic Psychological Needs Scales were measured as indices of adjustment.

Results: Latent profile analysis revealed four distinct groups: absence of the
aloneness group (21.13%), the positive motivational solitude group (29.01%),
the negative motivational solitude group (38.03%), and the activity-oriented
solitude group (11.83%). Differences emerged among these four groups in
terms of loneliness, depressive symptoms, and basic needs satisfaction, with
adolescents in the negative motivational solitude group facing the most risk of
psychological maladjustment.

Conclusion: Findings revealed the possible heterogeneous nature of solitude
among Chinese late adolescents and provided a theoretical basis for further
understanding of adolescents’ solitary state.

KEYWORDS

solitude, late adolescent, latent profile analysis, person-centered approach, psychological
maladjustment

1. Introduction

Solitude is defined as a state in which individuals do not interact with others, either in-
person or in virtual environments (1). There has been a long-time debate about the costs and
benefits of solitude, and individuals can experience solitude both positively and negatively
(2). On the one hand, solitude was found to be associated with negative feelings, such as
loneliness and depressive symptoms (1, 3, 4). On the other hand, it was believed that positive
experiences with solitude could promote self-discovery, creativity, and self-reflection (1).
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As late adolescents are far away from families (e.g., embrace
the university), it would be important for them to form peer
relationship and romantic relationship during the social transition
(5, 6). However, late adolescence is also considered to be
an important and unique developmental period for solitude
(7). During this period, individuals would engage in solitude
for completing the corresponding developmental tasks, such as
autonomy from parents and identity formation and self-regulation
(8). From early to late adolescence, it has been argued that solitude
becomes more adaptive (9) and adolescents are more able to enjoy
solitude (8) and have more positive attitudes toward aloneness (10).
In addition, Eastern Asian societies may place special importance
on solitude as it provides time and space for self-reflection, a
practice that originated in Taoist and eremitic traditions (11). As
such, some Chinese late adolescents may benefit from their solitude
experience.

However, despite such theoretical postulation and research
evidence on the benefits of solitude, having too much time
alone may vyield negative consequences. For instance, it has been
found that a preference for solitude was positively associated with
depressive symptoms among Chinese college students (M age =
21.43 years) (12). Moreover, one study found among Chinese late
adolescents (M age = 19.89 years), preference for solitude was
positively associated with mobile phone addiction, and such a
relationship was mediated by psychological distress (13). Besides,
as compared with the norm, adolescents who consistently withdraw
from opportunities for peer interactions (age 18-29 years) reported
higher levels of depressive symptoms (14). These findings argue
that a solitary behavior may contravene values of interdependence
and social harmony in the Chinese context (15).

Such inconsistency between the positive and negative sides of
solitude reveals a conflicting picture of the potential significance
of solitude during adolescence. One possible explanation for this
inconsistency is that previous studies that explored solitude mostly
applied a variable-centered approach, which captured only one
dimension of solitude (e.g., preference for solitude) and failed to
acknowledge other components of solitary experiences (16, 17).
Understanding whether a person prefers spending time alone over
interacting with other people gives little insight into what goes
on during solitary states. In other words, different dimensions
of solitude may interrelate with each other and configure within
an individual’s solitary experience in meaningful ways (i.e., the
patterning). For example, the reasons why adolescents choose
to spend time alone and their behaviors when alone may
contribute to whether adolescents could enjoy being alone or
not. Such possible patterns of different solitude dimensions
may hold unique implications for individual development that
cannot be accounted for by any single dimension of solitude.
Using a person-centered approach, researchers can reveal the
potential heterogeneity of solitude that might exist within the
focal population (i.e., late adolescence in the current study)
(18) and therefore obtain a better nuanced understanding of
solitude. As such, we argued that a person-centered approach
should be applied to provide further insights into whether there
are distinct groups of adolescents who would perform certain
activities and associate with different psychological outcomes
while alone.
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In line with the potential heterogeneity of solitude, previous
researchers argued that solitude is a “complex and multifaceted”
concept that includes emotion, cognitive, and behavioral
dimensions (19-22). For instance, Larson (8) suggested that, when
people spend time alone, they could experience both internal
psychological processes, such as emotions and cognitions, and
external activities. Long et al. (21) argued that “feelings, activities,
and/or outcomes” constituted ones experience of solitude. To
elaborate on such multifaceted nature of solitude, the current
study would describe solitude from the perspective of motivation
(23, 24), attitude (10, 16), behavior (25), and time duration (26).

Motivation for solitude has been studied from the perspective
that builds on the self-determination theory (SDT) (27, 28). From
this perspective, Thomas and Azmitia (28) categorize motivation
for solitude into two types: not self-determined solitude and
self-determined solitude. Not self-determined solitude represents
reasons for being alone that are rooted in discomfort and negative
feelings toward being with other people. However, self-determined
solitude represents reasons for being alone that are driven by
desires to connect with oneself and to seek privacy, calmness, and
freedom. Similarly, building on self-determination theory, Nguyen
et al. (24) also suggested that some solitude could be driven by
intrinsic (i.e., generally enjoy solitude) and personally meaningful
(i.e., value alone time for its benefits) reasons, while others might
be driven by social pressure (i.e., feel they should be alone) and
external influence (i.e., feel forced into solitude). Previous studies
have found that more self-determined motivation for solitude was
linked to psychological wellbeing, such as greater self-esteem and a
sense of relatedness to others (24), while the less self-determined
motivation for solitude was associated with ill-being, such as
loneliness, depressive symptoms, and social anxiety (24, 28).

To understand why some people spend more time alone than
others, other researchers suggest that people have different attitudes
toward solitude; that is, a person either likes to spend time in
solitude or tries to avoid it. From this perspective, Burger (16)
conceptualized preference for solitude as the tendency to either
prefer spending time or doing activities alone over being with
other people. Marcoen and Goossen (29) expanded such an idea
and proposed two distinctive attitudes toward solitude that is the
affinity for aloneness and aversion to aloneness. However, the
literature that relies on conceptualization of motivation for solitude
based on approach-avoidance dichotomies often found that
favoring solitude over social interactions is often associated with
negative outcomes. From early adolescence to late adolescence,
the affinity for solitude increases, and the aversion to solitude
decreases (10). Compared with those who held aversion to solitude,
adolescents who held affinity for solitude were less liked by their
peers, more easily victimized during peer nominations, and scored
lower on friendship quantity and quality (30).

In solitude, people more often engage in some types of
activities, because people would feel more comfortable when
they do something (e.g., have an activity to choose from) than
nothing when alone (e.g., think) (31). Accordingly, Ruiz-Casares
(32) investigated what activities adolescents (ages 10-17 years)
engage in at home alone and found that the most common
solitary behaviors include watching TV, surfing the Internet,
doing homework, and playing games. A recent study coded and

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1173441
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Zhou et al.

categorized adolescents’ self-reported solitary behaviors, finding
that there were three different subgroups of solitary behaviors
among adolescents: thinking (e.g., daydreaming, 15.0%), passive
media (e.g., passive screen and homework, 53.3%), and engaged
(e.g., reading, homework, and music listening, 31.7%), with the
thinking group reporting more loneliness and negative effect than
those in engaged group (33).

Last but not least, the amount of time spent alone would also be
considered as an important aspect of the adolescents” psychological
implication of solitude. In earlier studies, Larson (3) first applied
empirical methods (i.e., experience sampling) to investigate the
effects of alone time on adolescent psychological adjustment.
Specifically, it was found that spending an intermediate amount
of time alone was correlated with adolescents” better adjustment
than spending little or a great deal of time alone. In addition,
this study suggested that when the time spent alone become an
overall response tendency, it could evolve into a “misanthropy
effect” that was detrimental to adolescents’ mental health (3). In
line with such idea, one study showed that the longer time spent
alone per day would predict lower levels of adolescents™ positive
affect and satisfaction with life (34). However, it was also proposed
that perceptions of not spending enough time alone could also be
linked to adolescents’ negative feelings (26).

The current study seeks to extend prior literature by exploring
the different dimensions of solitude (i.e., motivation, attitudes,
behaviors, and time duration) that may be configured within
adolescents’ solitary experience, and how such configurations
may be linked to adolescents’ psychological well-being and ill-
being. To do this, we used latent profile analysis to examine
variations in the extent to which adolescents experience solitude
in their actual behaviors (i.e., solitary behavior), motivations
(i.e., autonomous motivation for solitude), attitude (i.e., affinity
for and aversion to aloneness), and time spent alone. Similar
person-centered perspective has been used in previous research.
Lay and colleagues (2) used multilevel latent profile analysis to
identify two solitude groups [i.e., one positive (56.7%) and one
negative (43.3%)] in adults’ daily life. Maes et al. (30) adopted
cluster analysis and identified six solitude groups on the basis
of adolescents’ loneliness (i.e., parent- and peer-related) and
attitudes toward aloneness (i.e., positive and negative), with three
groups displaying adaptive patterns and the other three showing
maladaptive patterns. Specifically, the indifference group (17-23%,
with rather low scores on the four constructs), the moderate group
(18-25%, with moderately low scores on the four constructs),
and the negative attitude toward aloneness group (16-21%) were
considered to be adaptive. On the other hand, maladaptive pattern
was found for adolescents in the peer-related loneliness group
(12-19%), the parent-related loneliness group (9-16%), and the
positive attitude toward aloneness group (10-14%) (30). These two
findings revealed the possible heterogeneous nature of solitude
and explain why some people could benefit from solitude, while
others may feel lonely when being alone. However, these two
person-centered studies only explored one certain dimension of
solitude (i.e., cognitive effort thought, attitudes toward solitude)
with the combination of the solitary affection, with neither of
them considering other dimensions of solitude, such as motivation,
behavior, and time.
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Given the limitation of previous studies, the present study
focused on four dimensions of solitude that have been studied
in solitude literature, including motivation and attitudes toward
solitude, and behaviors and time duration in solitude. We expected
that at least one group would adjust well to solitude, that is, those
who exhibit high autonomous motivation for solitude, high solitary
behavior (i.e., engage in activities instead of doing nothing), and
moderate time duration for being alone. At least one another group
may suffer from solitude, exhibiting low autonomous motivation
for solitude, high aversion to aloneness, low solitary behavior,
and high time duration for being alone. Although these general
trends were expected, the nature of latent profile analysis precluded
specific hypotheses about the numbers of groups and precise
descriptions of these groups.

Further, relatively little attention has been given to the
implications of being in different solitude profiles. As such, the
second goal of this study was to determine how these different
profiles relate to adolescents’ psychological adjustment (i.e.,
loneliness, depressive symptoms, and basic needs satisfactions). It
was anticipated that adolescents who had a positive experience
in solitude would have higher levels of psychological adjustment,
whereas those who suffered from being alone were expected to have
a lower level of psychological adjustment.

2. Materials and methods

2.1. Participants and procedures

Participants were enrolled in their freshman and sophomore
years at three universities in Shanghai, China. The study procedure
was approved by the Shanghai Normal University. A web platform,
Wenjuanxing, was used to collect data. A total of 444 students were
invited to participate in this study with an informed consent form
on their psychology course. The consent rate was 79.95%, and the
final sample includes 355 adolescents (155 male and 200 female,
M age = 19.71, SD 4ge = 1.02). Overall, 70% of adolescents came
from urban areas of China, and 45% reported both of their parents
having a bachelor’s degree or more. Participants who completed the
survey received additional course credit.

2.2. Measurement

2.2.1. Solitary behavior

Participants were asked how often they take part in different
behaviors when they are alone on a 5-point scale (from 1 =
“never” to 5 = “always”). The average score of the responses
was calculated, with higher scores indicating more frequency of
activities when adolescents spend time alone. The items of this
measure partially came from previous findings in children (25) and
adolescents (33), and semi-structured interviews were conducted
to expand the diversity of solitary behavior among Chinese late
adolescents. The interviews were conducted with a sample of 12
Chinese late adolescents (aged between 18 and 20 years). According
to the interviews, some of the previous items were combined
with new items to create an adolescent solitary behavior measure.
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This measure was pilot tested with a sample of 228 Chinese late
adolescents (84 male and 144 female, M age =19.69, SD 4ge = 1.02)
in similar geographic areas (i.e., universities in Shanghai, China)
to the large majority of participants in the current sample. Items
were revised or replaced based on theoretical considerations (21)
and statistical issues in exploratory factor analysis (35), yielding the
current measure. According to the previous theoretical suggestion
(21), the four factors in adolescent solitary behavior measure were
defined as self-reflection (seven items, e.g., “When I am alone, I
would like to think about my future”), problem-solving (four items,
e.g., “When I am alone, I would like to complete my homework”),
physical activities (four items, e.g., “When I am alone, I would like
to go to the gym”), and leisure browsing (four items, e.g., “When
I am alone, I would like to browse social networks”), respectively
(see items details in Appendix Table). To further confirm the
construct of this measure, confirmatory factor analyses (CFA) were
conducted in the current sample (N = 355). The CFA model yielded
a good fit (x2(144) = 297.36, p < 0.01, CFI = 0.94, RMSEA = 0.05,
90% CI [0.04, 0.06], SRMR = 0.06), with the loading ranging from
0.91 to 0.40. The internal reliabilities were 0.91, 0.87, 0.72, and 0.71
for self-reflection, problem-solving, physical activities, and leisure
browsing, respectively, in the current sample.

2.2.2. Motivation for solitude

We measured motivation for solitude using the 8-item revised
Self-Regulation Questionnaire (36) developed by Nguyen et al. (24).
Participants were asked about the reason for solitude (eight items,
e.g., ‘I spend time alone because I value time alone as an important
part of my day”). All the items used a seven-point scale, ranging
from 1 (not at all true) to 7 (very true). The results of CFA indicated
that the good structural validity (x3(12) =30.38, p < 0.01, CFI
= 0.98, RMSEA = 0.07, 90% CI [0.04, 0.09], SRMR = 0.02) and
the internal reliability was 0.70 in the current study. As followed
by previous practice (24), a Relative Autonomy Index (RAI) was
calculated (24), with higher scores indicating more autonomous
motivation for spending time alone.

2.2.3. Attitude toward aloneness
The
Adolescence [LACA; (37)] was used to measure adolescents’

Loneliness and Aloneness Scale for Children and

attitudes toward solitude. Two subscales captured aversion to
aloneness (LACA-negative, e.g., “When I am bored, I feel
lonesome”) and affinity for aloneness (LACA-positive, e.g., “Being
alone makes me take up my courage again”). All the items used
a 4-point scale, ranging from 1 (never) to 4 (often). The average
score of the responses was calculated, with higher scores indicating
more negative or more positive attitudes toward being alone. The
measure has been used and proved to be reliable and valid in
Chinese samples (38). The results of CFA in the current sample
indicated good structural validity (x%(53) = 117.39, p < 0.01,
CFI = 0.95, RMSEA = 0.06, 90% CI [0.04, 0.07], SRMR = 0.05).
Internal reliabilities were 0.89 and 0.79 for each subscale in the
present study.
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2.2.4. Time spent alone

Two questions were used to measure the participants’ time
spent alone, referring to previous practice (26), “In the past week
(7 days), how many times did you spend time alone by yourself
for at least 15 minutes? (from “1 = not once” to “6 = more than
4 times a day” and “In the past week (7 days), approximately how
long did you spend time alone? (from “1 = less than 7 h (less than
1h per day)” to “6 = more than 35h (more than 5h per day).” The
average score of the two questions was calculated as the time spent
alone. Consistent with the previous study (26), these two items were
highly correlated (r = 0.65, p < 0.001) and the internal reliability
was 0.79 in the current study.

2.2.5. Loneliness

The UCLA Loneliness Scale (39) was used to measure
adolescents’ loneliness as one of the indicators of psychological
maladjustment. Participants were asked about their experience of
loneliness in 2 weeks (10 items, e.g., “I feel no one to talk to.”). All
the items used a 4-point scale, ranging from 1 (never) to 4 (always).
The average score of the responses was calculated, with higher
scores indicating greater loneliness. Previous studies have shown
that the scale has good reliability and validity among Chinese late
adolescents (12). The results of CFA indicated a good structural
validity of the UCLA Loneliness Scale for the current sample
(x%(34) = 118.20, p < 0.01, CFI = 0.93, RMSEA = 0.08, 90% CI
[0.07, 0.10], SRMR = 0.05). In addition, the internal reliability for
loneliness was 0.89 in the present study.

2.2.6. Depressive symptoms

The Beck Depression Inventory-II [BDI-II, (40)] was used to
examine the depressive symptoms of the participants. The scale
consisted of 20 items (e.g., “I feel like a total failure.”), which
used a 4-point scale, with higher scores indicating higher levels
of depression. The scale was widely used in the Chinese cultural
context and had high reliability (41). The results of CFA indicated
a good structural validity of BDI for the current sample ( ¥x2(170) =
273.45, p < 0.01, CFI = 0.94, RMSEA = 0.04, 90% CI [0.03, 0.05],
SRMR = 0.05). The internal reliability for depression in this study
was 0.90.

2.2.7. Basic psychological needs

The Basic Psychological Needs Scale (BPNS) (42) was used to
examine whether the individuals’ basic psychological needs were
met and was revised into the Chinese version in a previous study
(43). The scale consisted of 19 items that captured three basic
psychological needs, which were competency needs (e.g., “I have
recently been able to learn interesting new skills”), autonomy
needs (e.g., “I am usually very happy to express my thoughts and
opinions”), and related needs (e.g., “I really like the people I get
along with”), respectively. All items were graded on a 7-point Likert
scale, with higher scores indicating that the basic psychological
needs were satisfied better. The scale had shown high reliability in
the Chinese sample (44). The results of CFA indicated an acceptable
structural validity of the BPNS for the current sample (x2(114) =
332.61, p < 0.01, CFI = 0.90, RMSEA = 0.07, 90% CI [0.06, 0.08],
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TABLE 1 Descriptive statistics and bivariate correlations for study variables (N = 355).

1 2 3 4 5 6 7 8 9 10 11
1. Self-reflection -
2. Problem-solving 0.30** -
3. Physical activities 0.26** 0.09 -
4. Leisure browsing 0.20"* 0.40™* —0.07 -
5. Autonomous motivation (RAI) 0.15** 0.27** —0.02 0.14** -
6. Affinity for aloneness 0.39** 0.25** 0.02 0.15** 0.34** -
7. Aversion to Aloneness 0.12** —0.09 0.01 0.06 —0.41** 0.02 -
8. Time spent alone 0.08 0.19** —0.01 0.06 0.17** 0.31** —0.01 -
9. Loneliness 0.24* —0.03 —0.04 0.04 —0.30"* 0.24** 0.58"* 0.18" -
10. Depressive symptoms 0.23** —0.06 —0.15** 0.18** —0.13** 0.22%* 0.29%* 0.17** 0.46™* -
11. Basic needs satisfaction —0.08 0.22%* 0.16** 0.01 0.25%* —0.20** —0.32** —0.21** —0.55** —0.46*" -
M 3.15 3.56 1.83 3.66 11.55 2.68 2.26 3.48 2.06 1.52 4.5
SD 0.81 0.75 0.72 0.68 10.64 0.59 0.73 1.49 0.62 0.44 0.63
Range 1-5 1-5 1-5 1-5 -36-36 1-4 1-4 1-6 1-4 1-4 1-7

*p < 0.01. RAL Relative Autonomy Index.

SRMR = 0.04). The internal reliability for psychological needs in
this study was 0.82.

2.3. Statistical analysis

Latent profile analysis (LPA) was conducted to investigate how
the observed heterogeneity in a group can be traced back to
underlying homogeneous subgroups (or profiles) (45). This person-
centered approach is based on the characteristics of indicators to
identify different types of profiles and determines which profile
an individual belongs to with a certain degree of probability
(46). Compared with traditional clustering methods (e.g., k means
clustering, hierarchical clustering), this probability-based mixture
model outperformed in detecting potential classifications (47).
In the current study, the profiles were identified based on
eight variables on adolescents’ solitude (see Figure 1 for more
details). Specifically, we used solitary behavior (i.e., self-reflection,
problem-solving, physical activities, leisure browsing), autonomous
motivation for solitude (i.e., solitude RAI), attitude toward
aloneness (i.e., affinity and aversion), and time alone as indices to
describe adolescents’ solitude experience. All eight variables were
assessed using standardized units to facilitate interpretation.

As suggested by Nylund, Asparouhov, and Muthén (48), the
bootstrap likelihood ratio test (BLRT), the adjusted BIC (aBIC),
the adjusted Lo-Mendell-Rubin likelihood ratio test (LMRT), the
Bayesian Information Criterion (BIC), and Akaike’s Information
Criterion (AIC) were considered as the model fit indices to
determine the number of latent profiles in the present analysis. A
high level of entropy indicates a greater accuracy of classification
(49). A lower level of AIC, BIC, or aBIC indicates a better fitting
model (48). In addition, BLRT and LMRT allow examining whether
including one more latent profile significantly improves the model
fit. If this is not the case, the more parsimonious model with fewer
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latent profiles should be selected (50). In selecting the final model,
we took into consideration how well a solution could be interpreted,
that is, whether the latent profiles in a solution showed logical
patterns, were distinct from the other profiles, and could readily
be labeled.

Finally, once the number of profiles has been determined,
multivariate analysis of variance (MANOVA) was performed to
see how the profiles varied from one another for each indicator.
BCH analysis (51) was used in Mplus to examine the difference
in adolescents’ psychological adjustment outcomes (i.e., loneliness,
depressive symptoms, basic needs satisfaction) across profiles.

3. Results

3.1. Descriptive analyses of main variables

Descriptive statistics and intercorrelations among all study
variables are presented in Table 1. Moderate significant correlations
were found between loneliness, depressive symptoms, and basic
needs satisfaction, suggesting that these three variables could
be viewed as indicators to measure adolescents’ psychological
maladjustment. Self-reflection was positively correlated with
autonomous motivation for solitude, attitude toward solitude
(affinity and aversion), loneliness, and depressive symptoms.
Problem-solving was positively correlated with autonomous
motivation for solitude, affinity for aloneness, time spent alone,
and basic needs satisfaction. Physical activities were positively
correlated with basic needs satisfactions and negatively correlated
with depressive symptoms. Leisure browsing was positively
correlated with autonomous motivation for solitude, an affinity
for aloneness, and depressive symptoms. In addition, autonomous
motivation for solitude was positively correlated with an affinity for
aloneness and negatively correlated with an aversion to aloneness.
Time spent alone was positively correlated with autonomous
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FIGURE 1
Response patterns across 8 variables for solitude profiles.

motivation for solitude and an affinity for aloneness but had no
association with aversion to aloneness.

3.2. Adolescents’ solitude latent profile
identification

Table 2 shows the fit indices of the different profile models
of LPA. The decline of AIC and aBIC plateaued after four
profiles, and BIC increased after four profiles. The BLRT remained
significant with the increasing profiles, and the LMR-LRT reached
insignificance with five profiles, suggesting that the five-profile
model did not fit better than the four-profile model. Besides,
the indices of classification quality (Entropy) suggested a better
separation of individuals into four profiles compared with
three or five profiles. Accordingly, the four-profile solution was
deemed optimal. MANOVA was conducted for eight solitary
indicators to detect between-profile differences, and the result
is presented in Table 3. The post-hoc analyses (LSD) revealed
that adolescents in different profiles had significant differences in
their classification variables. The latent profile parameters and the
profile-conditional parameters (the standardized values of solitary
activities, motivation, attitude, and time) are shown in Figure 1.

The four solitary latent profiles are described and named
according to the salient features exhibited by the observed
indicators, as follows: (1) absence of aloneness profile (Profile 1,
21.13%) was characterized by the lowest levels on all indicators
of solitude (except aversion to solitude) compared with other
three groups, showing that the participants of the profile would
spend little time alone. (2) positive motivational solitude profile
(Profile 2, 29.01%) was characterized by the highest level of
autonomous motivation, an affinity for aloneness, time spent alone,
and problem-solving, implying that participants of this profile
would prefer solitude to intrinsic motivation and be possible to
solve problems. (3) negative motivational solitude profile (Profile
3, 38.03%) was characterized by the highest level of aversion to
aloneness and the lowest level of autonomous motivation, which
displayed that participants of this profile may dislike being alone
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but have to stay alone for extrinsic reasons. (4) activity-oriented
solitude profile (Profile 4, 11.83%) was characterized by the highest
level of physical activities and self-reflection.

3.3. Differences between latent profiles in
psychological adjustment

With respect to the psychological adjustment, we examined
the difference between each latent profile (Table 4). The results
of BCH analyses indicated significant differences between groups.
Specifically, the loneliness of the negative motivational solitude
group was significantly higher than those in the remaining
three groups, whereas adolescents in the absence of aloneness
group obtained the lowest loneliness. In addition, there were no
significant differences in loneliness between adolescents in the
positive motivational solitude and activity-oriented solitude groups.

A similar pattern has been found in the other indices
of psychological maladjustment, adolescents in the negative
motivational solitude group obtained the highest level of depressive
symptoms than the other three groups, whereas adolescents in the
absence of aloneness group and the activity-oriented solitude group
obtained the lowest level of depressive symptoms than the other
two groups. In addition, adolescents in the positive motivational
solitude group scored higher on the level of depressive symptoms
than adolescents in the activity-oriented solitude group.

Finally, adolescents in the negative motivational solitude group
exhibited the lowest level of basic needs satisfaction than the rest of
the three groups, and there were no differences in the level of basic
needs satisfaction among the remaining groups.

4. Discussion

The cost and benefit of solitude have long been researched in
developmental studies. Owing to the complex and multifaceted
characteristics of solitude, the current study embraced a person-
centered approach to offer a new perspective on solitude among
late adolescents. We aimed to first identify the naturally existing
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Values in bold type indicate the chosen model in the current study.

AIC, Akaike information criterion; BIC, Bayesian information criterion; aBIC, the adjusted Bayesian information criterion; LMR, Lo-Mendell-Rubin likelihood ratio test; BLRT, bootstrapped likelihood ratio test.
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solitude group in Chinese late adolescents and to determine to
what extent adolescents’ behavior, motivation, attitude, and time
when being alone would perform within a solitude profile. In
addition, the second goal was to explore the association between
different profiles and adolescents’ psychological adjustment. Four
distinct profiles were identified via latent profile analysis, and their
prevalence was documented.

First, it was found that, among the four profiles, only the
negative motivational solitude group experienced psychological
maladjustment (i.e., high levels of loneliness, depressive symptoms,
and low levels of basic needs satisfaction). Adolescents in this
profile showed the highest level of aversion to solitude and the
lowest level of autonomous motivation for solitude, suggesting the
possibility that they disliked being alone but had to be alone. In
the current sample, adolescents in this profile may not accept their
current state of being alone, consider solitude to be worthless, and
may also not believe that they were capable of being alone. Based on
self-determination theory (27), non-self-determined experiences
would put individuals at risk for psychological maladjustment.
Previous studies have also shown that not self-determined solitude
can lead to loneliness and other psychological problems (52). It was
noteworthy that this profile accounted for 38.03% of the sample,
with the highest percentage among those four profiles, supporting
the view that solitude was risky and should be avoided to some
extent for adolescents (53).

Further, the present study found that there was more than
one answer regarding the extent to which adolescents could
benefit from solitude. Two profiles were both correlated with good
psychological adjustment, while they had different characteristics.
Adolescents in the positive motivational solitude profile exhibited
the highest level of autonomous motivation, an affinity for
aloneness, the time spent alone, and problem-solving, suggesting
that they may voluntarily prefer solitude and were more likely to
solve problems when being alone. This group represented around
30% of our sample. Similar results were found in another study
(30), in which early adolescents exhibited a preference for solitude,
accounting for 30.36% and 26.10% in the two samples. Consistent
with previous findings (24), people tend to benefit from solitude
for autonomous motivation and are not disturbed by intrusive
negative thoughts. However, when we attempt to understand the
well-adjusted psychological outcomes of these motivation-driven
groups, it is also noteworthy to combine with the interpretation
of attitude toward solitude in our findings. Specifically, previous
studies have found that a preference for solitude was associated
with loneliness and psychological maladjustment among early
adolescents (38, 54). In the current study, the affinity for aloneness
was exhibited together with autonomous motivation for solitude,
which brought well psychological outcomes for late adolescents.
Such finding suggested that, on the one hand, the hypothetical
framework of developmental time effect of solitude (9) has been
supported. Older adolescents are troubled less when they prefer to
be alone. On the other hand, the person-centered approach helped
us find the significance of combining motivation and behavior to
interpret attitudes toward solitude among late adolescents.

A newly found well-adapted group was labeled as the activity-
oriented solitude group, which was characterized as the highest level
of solitary behaviors (i.e., physical activities and self-reflection).
This group encompassed around 12% of the sample and had
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TABLE 3 Results of descriptive data for each group and post-hoc comparisons (MANOVA).

10.3389/fpsyt.2023.1173441

SR PS PA LB AM AFA ATA TSA
Absence of aloneness 232(0.57), = 2.89(0.65), | 1.68(054), | 322(0.68), | 7.92(7.99), | 2.14(0.43), | 1.89(0.47), 255 (1.22),
Positive motivational solitude 334(0.75), | 4.01(0.66)g | 1.56(0.44), | 3.93(0.66). | 22.41(6.62)g | 3.06(0.56). | 1.78(0.59), 410 (1.46).
Negative motivational solitude 326 (0.66), | 3.51(0.63), | 1.70(0.52), | 3.67(0.62), | 4.51(7.55), | 2.65(047), | 2.86(0.55) 3.46 (1.41),
Activity-oriented solitude 3.81(0.62). | 3.78(0.56). | 324(0.50). | 3.71(0.52)c | 14.07(8.75) | 2.76(0.50), | 2.12(0.55), 3.71 (1.42)be

SR, Self-reflection; PS, Problem-Solving; PA, Physical Activities; LB, Leisure Browsing; AM, Autonomous Motivation; AFA, Affinity for aloneness; ATA, Aversion to aloneness; TSA, Time spent
alone. Different subscripts in the same column indicate significant differences from one another (p <0.05);a <b <c < d.

the lowest proportion of all profiles, suggesting a relatively small
proportion of adolescents that may exhibit such characteristics
when they spent time alone. Such a result echoed previous findings
(31) to some extent, suggesting that people may enjoy doing
mundane external activities more than doing nothing when they
spend time alone. The positive relationship between exercise and
mental health has been widely supported in previous findings (55),
thus, it is not difficult to understand why late adolescents in this
group are well-adjusted. Although there was no direct evidence in
previous studies about exercise alone, researchers found that leisure
activities, such as hiking and walking in the wild, were involved
in an individual’s solitary experience (56). As such, the emergence
of the activity-oriented solitude group may indicate specific types
of behaviors that adolescents can engage in to have a positive
experience when alone.

Finally, although the current research has focused on
adolescents’ experiences of being alone, a profile characterized by
low levels of solitude was identified. We named this group as
the absence of aloneness, as it showed the lowest score in seven
of the eight solitary indicators. This profile represented 21.13%
of the sample, which was consistent with previous findings (30).
Specifically, a group of adolescents were found, showing a low
affinity for solitude and a low aversion to solitude, accounting
for 23.08%, 24.27%, and 16.96% in three different samples. Such
findings could be interpreted as there being a group of adolescents
who neither like nor hate solitude and rarely choose to be alone.
Their daily life may be filled with interpersonal activities in general,
and therefore, they are more well adjusted than other groups.
However, it should be noted that, because we did not measure
the level of adolescents’ social interactions in the current study,
the absence of aloneness cannot be directly equated with having
a more active social life. Instead, it is possible that adolescents
in the absence of aloneness group may have ambivalent attitudes
toward their alone time because the possibility of being alone
is relatively low in their life. At least for this sample, we did
not observe evidence suggesting that the lack of any intention or
attitudes toward solitude yields negative wellbeing consequences
for late adolescents.

5. Limitation and future direction

In this study, we considered solitude as a multifaceted
structure and applied a person-centered approach to identify
four solitary profiles. The proportion of the negative motivational
solitude profiles and the possible manifestations of solitude were
revealed. Besides, we also discovered two profiles that may benefit
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TABLE 4 Comparison of psychological adjustments among different
solitude groups M (SD).

Loneliness Depressive  Basic needs
symptoms satisfactions

Absence of 1.70 (0.47), 1.35(0.34), 4.58 (0.60)p
aloneness
Positive 1.87 (0.53), 1.50 (0.41), 4.62 (0.69)p
motivational
solitude
Negative 2.43 (0.57). 1.68 (0.49). 4.28 (0.51),
motivational
solitude
Activity-oriented 1.95 (0.62)}, 1.35 (0.30), 4.75 (0.72)p
solitude

Different subscripts in the same column indicate significant differences from one another
(p<0.05),a<b<c

from solitude and their characteristics. The study enriches and
integrates previous findings to some extent and also provides new
perspectives for understanding the phenomenon of solitude among
Chinese late adolescents.

However, there are several limitations in the present study.
First, considering the developmental time effect of solitude (9)
from early to late adolescents, future studies may consider applying
a person-centered approach at different developmental stages
of adolescence (e.g., early and middle) to further explore the
possible heterogeneous nature of solitude and its relationship with
adolescents’ developmental outcomes.

In line with such an idea, a developmental perspective could
also offer us more information on the paradox of solitude in future.
The current study applied a cross-sectional design, and little was
known about dynamic developmental changes in solitude among
adolescents. From the developmental perspective, more research
questions remain to be answered. For example, do those distinct
solitude groups perform the same across developmental stages of
adolescence? What factors would predict the profiles’ generations
and possible transition?

In addition, although model parsimony, interpretability, and
underlying theoretical logic were taken into consideration to select
the final model, it is noteworthy that the entropy of 0.74 in our
study did not meet the optimum size of 0.8 (57). Therefore, more
studies are required to duplicate the findings of the current study.

Finally, the environmental context should be considered
when we interpreted the current findings. In other words, these
four distinct solitude groups were identified in the context
of urban Chinese culture. As such, the categorizations or the
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specific performance of solitary groups may vary in different
contexts, such as west and east or urban and rural. Accordingly,
more diverse research designs, including cross-cultural or cross-
region studies, are needed to further explore the implications
of solitude.

6. Implications

By approaching a person-centered research, the current study
sheds light on the cost and benefit of solitude among Chinese
late adolescence. The findings have practical implications for
individuals, families, and schools. For instance, as we revealed
two profiles that may benefit from solitude, adolescents could
engage in more activities voluntarily, especially physical activities,
when spending time alone. Furthermore, the study focuses
on late adolescence, which corresponds to the developmental
stage, especially of university freshmen and sophomores. During
this period, adolescents often experience a paradoxical phase
characterized by a struggle between peer interaction and solitude.
As the current findings suggest adolescents in the absence
of aloneness group showed the lowest level of psychological
maladjustment and the highest level of basic psychological needs
satisfaction, it is crucial for schools and parents to properly guide
adolescents in understanding and embracing solitude and self-
exploration, enhancing their social skills, and thereby safeguarding
their mental health.
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Introduction: Behavioral inhibition (Bl) is a temperamental trait characterized by
a bias to respond with patterns of fearful or anxious behavior when faced with
unfamiliar situations, objects, or people. It has been suggested that children who
are inhibited may experience early peer difficulties. However, researchers have
yet to systematically compare Bl versus typically developing children’s observed
asocial and social behavior in familiar, naturalistic settings.

Method: We compared the in-school behaviors of 130 (M =54 months, 52%
female) highly inhibited preschoolers (identified using the parent-reported
Behavioral Inhibition Questionnaire) to 145 (M = 53 months, 52% female) typically
developing preschoolers. Both samples were observed on at least two different
days for approximately 60 min. Observers used the Play Observation Scale to
code children’s behavior in 10-s blocks during free play. Teachers completed two
measures of children’s behavior in the classroom.

Results: Regression models with robust standard errors controlling for child sex,
age, and weekly hoursin schoolrevealed that preschoolers identified as Bl engaged
in significantly more observed reticent and solitary behavior, and less social play
and teacher interaction than the typically developing sample. Children with Bl
also initiated social interaction with their peers and teachers less often than their
counterparts who were not inhibited. Teachers reported that children identified as
Bl were more asocial and less prosocial than their non-BIl counterparts.

Discussion: Significantly, the findings indicated that inhibited children displayed more
solitude in the context of familiar peers. Previous observational studies have indicated
behavioral differences between Bl and unfamiliar typical age-mates in novel laboratory
settings. Children identified as Bl did not receive fewer bids for social interaction than
their typically developing peers, thereby suggesting that children who are inhibited
have difficulty capitalizing on opportunities to engage in social interaction with
familiar peers. These findings highlight the need for early intervention for children
with Bl to promote social engagement, given that the frequent expression of solitude
in preschool has predicted such negative outcomes as peer rejection, negative self-
regard, and anxiety during the elementary and middle school years.

behavioral inhibition, solitude, peer interactions, temperament, anxiety, preschoolers
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1. Introduction

Behavioral inhibition (BI) is a temperamental style characterized
by a bias to respond with vigilant patterns of fearful or anxious
responses when exposed to unfamiliar situations, objects, or people
(Kagan et al., 1988; Fox et al, 2005). Behavioral inhibition can
be reliably measured as early as infancy, and it is estimated that
15-20% of children present with BI (Degnan and Fox, 2007).

Researchers have reported that BI is manifested by a variety of
behaviors at different ages. Significantly, researchers have
demonstrated that there exists continuity from laboratory
assessments of BI in infancy to observed fearfulness in the face of
unfamiliar objects, adults, and toddlers at two-years, and
subsequently to specific forms of social withdrawal expressed in the
company of unfamiliar peers during the preschool and early
elementary school years (e.g., Fox et al., 2001; Rubin et al., 2002;
Henderson et al., 2004; Degnan et al., 2008; Kiel and Buss, 2011;
Buss et al., 2013; Brooker et al., 2016). Toddlers who have been
identified as behaviorally inhibited display fewer smiling, speaking,
and approach behaviors than their age-mates who are not inhibited
when in the presence of unfamiliar objects and adults (Garcia Coll
et al., 1984). During the preschool years, children who are
behaviorally inhibited require longer “warm up” periods before
approaching or initiating play with unfamiliar children and adults
(Kagan et al., 1987). When observed during free play in a laboratory
setting with unfamiliar age-mates who are not behaviorally
inhibited, inhibited preschoolers have been found to display more
reticent behavior (watching peers from afar; being unoccupied) and
to engage in more solitary activity (Rubin et al., 2002; Henderson
et al., 2004) than their non-inhibited age-mates.

As noted above, the extant evidence base has focused largely on
BI in the context of novel situations and unfamiliar peers (see Rubin
et al, 2009, 2018 for reviews). Researchers have consistently
demonstrated links between BI, as assessed during infancy and
toddlerhood, and observed displays of social reticence in groups of
unfamiliar peers in preschool-, kindergarten- and early elementary-
aged children (e.g., Fox et al, 2001; Rubin et al., 2002; Henderson
etal, 2004; Degnan et al., 2008). Furthermore, in laboratory settings,
elevated BI in early childhood has been shown to predict less observed
interpersonal behavior (e.g., the display of fewer positive social
initiations/reactions, less time spent in social play) and poorer social
skills (e.g., incompetent social problem-solving skills) during the
elementary school years (Nelson et al., 2005; Walker et al., 2014;
Penela et al, 2015). These findings underscore how the socially
avoidant tendencies of inhibited children may impede proficiency in
the age-appropriate social skills derived from engagement with peers.

The developmental cascade from BI to social withdrawal has been
captured in a conceptual model that has guided much of the current
research on the predictors, concomitants, and consequences of BI in
infants, preschoolers, and school-age youth (Rubin and Chronis-
Tuscano, 20215 see Rubin et al., 1991 for a review). Briefly, within this
conceptual model, BI, as assessed in the infant and toddler years,
serves as an early predictor of anxiogenic parental behaviors (e.g.,
oversolicitousness and overprotectiveness). For example, in the case
of oversolicitous parenting, parents may interrupt social situations
where children would have the opportunity to experience challenges
because they may believe that children are unable to navigate social
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difficulties without parental support (Rubin et al., 1997). Kiel et al.
(2015) also identified curvilinear associations between parental
encouragement and children’s separation anxiety, such that overly
protective maternal behavior or overly encouraging behavior (i.e., to
the point of intrusiveness) was related to greater separation anxiety in
inhibited children. Moreover, in the aforementioned model it is
proposed that the resulting lack of sufficient opportunities to engage
in novel social experiences places children who are inhibited on a
trajectory leading to broad impairment in both unfamiliar settings as
well as in situations that are experienced on a daily basis. For example,
BI has been posited to predict displays of social withdrawal (solitude)
in the preschool setting. In turn, the model suggests, and research has
supported the notion that social withdrawal among familiar peers
predicts deficits in perspective-taking and interpersonal problem-
solving skills (e.g., Rubin and Krasnor, 1986; Stewart and Rubin,
1995). These latter deficits, as evidenced in the elementary and middle
school years, have been posited, in the conceptual model, and
supported in extant research, to predict peer rejection, the consequent
development of negative self-appraisals of one’s social competence and
relationships, and ultimately, rejection sensitivity and social anxiety
during early adolescence (Rubin et al., 1991; Rubin and Chronis-
Tuscano, 2021). Indeed, this latter outcome has been supported by
research demonstrating that young children who are characterized as
being highly inhibited are at increased risk for the later development
of social anxiety disorder, which in and of itself is associated with a
host of functional impairments throughout adolescence and
adulthood (Chronis-Tuscano et al., 2009; Muris et al., 2011; Clauss
and Blackford, 2012).

Traditionally, researchers have observed children and their
parents in the laboratory setting to identify children high in
BI. Furthermore, as noted above, behavioral continuities of BI have
been assessed, almost exclusively, within contexts comprising
unfamiliar peers (see Rubin et al., 2018 for a relevant review). For
example, Kagan (1989) developed a paradigm in which caregivers and
their children are placed in an unfamiliar room to engage in
unstructured play. While the dyad is playing, an unfamiliar adult
enters the room to allow researchers the opportunity to observe
children’s reactions, including their hesitancy to interact with the
novel adult and toys, frequency of social approach behaviors, and
proximity to and interactions with their caregiver (Kagan, 1989; Stifter
et al,, 1989). In studies of preschool, kindergarten, and elementary
school-age children, the consequences of toddler BI have often been
assessed by observing children in quartets of unfamiliar peers (e.g.,
Henderson et al., 2004; Degnan et al, 2008). When laboratory
observations are not used, researchers employ a variety of parent- and
teacher-report measures to capture BI and conceptually similar
constructs in young children (e.g., shyness, social withdrawal, social
anxiety), such as the Behavioral Inhibition Questionnaire (Bishop et al.,
2003), the Preschool Anxiety Scale (Spence et al., 2001), and the
Colorado Child Temperament Inventory (Rowe and Plomin, 1977).
However, researchers have noted discrepancies between parent and
teacher ratings of BI children, such that both parent and teacher
ratings only moderately converge with observational ratings of
children’s behavior in the laboratory (Ballespi et al., 2012), thus
highlighting the importance of multi-informant and multi-modal
measurement. Moreover, given the pivotal role that positive and
negative peer interactions play in the aforementioned developmental
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cascade model toward child social outcomes (Rubin et al., 2009; Rubin
and Chronis-Tuscano, 2021), it is imperative to not only observe
inhibited children’s reactions in the face of novelty, but also within the
peer/social contexts in which their social difficulties may
actually ensue.

In one of the few studies to examine associations between
laboratory assessments of BI and school-based assessments of social
withdrawal, Tarullo et al. (2011) found that compared to preschool-age
children high in exuberance (e.g., high activity levels, stimulation-
inhibited
preschoolers were observed to experience fewer positive peer

seeking, and risk-seeking), laboratory-identified
interactions, engage in more watching/wandering behavior, interact
more with the teacher, and display less positive affect and more
anxious/vigilant and sad affect within the familiar setting of the
classroom (Tarullo et al, 2011). Although this seminal study
highlighted inhibited preschoolers’ unique social experiences within
the familiar peer setting, the authors noted that only a relatively small
number of children were actually identified as temperamentally
inhibited. This disclosure may limit the generalizability and
conclusions that can be drawn from the findings. Moreover, the
children who were inhibited were compared to a sample of children
with highly exuberant temperaments. This latter group may well
display markedly different social behaviors/interactions than an
unselected sample of children. As such, a replication and extension of
these findings is warranted in which a larger sample of inhibited
children is compared with an unselected sample of same-age peers
within a naturalistic setting.

Also warranted is an examination of the extent to which one of
the most frequently used measures of BI, the Behavioral Inhibition
Questionnaire (BIQ; Bishop et al., 2003), can distinguish between
those preschoolers who are identified as highly inhibited from those
who represent a “typical” sample vis-a-vis their observed behavior in
a school setting populated by familiar peers. Thus, we sought to
compare observed and teacher-reported behaviors of children who
are behaviorally inhibited with those who are typically developing in
their preschool classrooms. We did so by recruiting a reasonably large
sample of preschoolers who had been identified, by parent
assessments on the BIQ, as highly inhibited and compared their
classroom behaviors with an unselected sample of same-age children.
Based on prior findings (e.g., Tarullo et al., 2011), we hypothesized
that the children identified as highly inhibited would display more
solitude as well as less group play compared to their typically
developing peers. As previous studies have highlighted low activity
levels in children identified as shy and anxious (Poole and Schmidt,
2018), we expected that children identified as inhibited would display
less rough-and-tumble play (ie., playful physical contact,
roughhousing, or pretend fighting with peers; Rubin, 1982) compared
to their
we hypothesized that children identified as inhibited would make

typically developing classmates. Furthermore,
fewer social initiations to, and receive fewer social initiations from,
their classmates and teachers as early inhibition has been shown to
predict less social competence and prosociality with peers (Bohlin
et al, 2005). We also assessed teacher-reports of child behavior.
We hypothesized that preschool teachers would assess the highly
inhibited preschoolers as being more solitary, anxious, and excluded
by their peers and less prosocial and aggressive relative to their

typically developing age-mates.
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2. Materials and methods
2.1. Procedure

Two samples of children were recruited for the study. The first
sample comprised a group of children identified as highly
behaviorally inhibited (see Sample 1 description below); the second
sample comprised a group of children who were matched in age to
Sample 1 (see Sample 2 description below). All children fell between
the ages of 45-64 months (n=275). They were recruited through
(e.g.,
pediatrician offices) in the surrounding Washington, DC

community organizations schools, daycare centers,
metropolitan area. Exclusionary criteria included current
engagement in anxiety-focused treatment, a diagnosis of autism
spectrum disorder or a score at or below the clinical cutoff on the
Social Communication Questionnaire (SCQ; Eaves et al., 2006), or
a diagnosis (or suspected diagnosis) of selective mutism.
Additionally, current enrollment in a preschool/daycare program
was required for study participation.

A telephone screen to assess eligibility was completed with
parents who expressed interest in participating in the study. A
primary parent was identified to complete demographic
information and assessments online via Qualtrics software. Written
informed consent was obtained from all parents. After obtaining
informed consent from families, school administrators and
teachers were contacted for permission to complete school-based
observations of children enrolled in the study. Teachers of
participating children also completed questionnaires to assess
children’s behavior in the school setting. Trained study personnel
conducted 30-min observations of each child during free play in
the school setting on each of two separate days. Study materials
and procedures were approved by the research team’s university
Institutional Review Board. Parents and teachers were compensated
for the completion of questionnaires. Data were collected between
2015 to 2020.

2.2. Participants

2.2.1. Sample 1 — behaviorally inhibited sample
One hundred thirty children (n=130; M=54months,
SD=5.73) comprised Sample 1. The sample included 68 girls
(52.3%) and 62 boys (47.7%). Children from this sample were
recruited as part of a larger randomized controlled trial
examining early intervention programs for children high in BI
(Chronis-Tuscano et al., 2022; ClinicalTrials.gov registration:
NCT02308826). The current study uses baseline data from this
preregistered intervention study. For inclusion in this sample,
children had to score in the 85" percentile or above on the

-

Behavioral Inhibition Questionnaire (Bishop et al., 2003).

2.2.2. Sample 2 — typically developing sample

One hundred forty-five children (n=145; M=53months,
SD=5.33) were included in Sample 2. The sample comprised 76 girls
(52.4%) and 69 boys (47.6%). Children in this sample were recruited
for the purpose of comparing the BI sample to typically developing
children unselected for BI.
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2.3. Measures

2.3.1. Demographic variables

Prior to completing the school observations, parents provided
demographic information (e.g., sex, age, race, and ethnicity) for
themselves and their child (Table 1). Parents also indicated the total
time that their child spent in school each week to control for variations
in types of school schedules (e.g., full-day vs. extended-day programs).

2.3.2. Behavioral inhibition questionnaire

The Behavioral Inhibition Questionnaire (BIQ; Bishop et al., 2003)
was used as the primary measure of parent-reported child BI. The BIQ
is a psychometrically sound (Kim et al., 2011) 30-item caregiver-rating
scale that assesses children’s responses to novel situations across six
domains: adults, peers, performance demands, novel settings, physical
challenges, and parental separation. Parents rated child behavior on a
7-point Likert-type scale from 1 (Hardly ever) to 7 (Almost always).
The BIQ provides a score indicative of social inhibition (comprising
the adults, peers, and performance demands subscales) and a score
that captures BI in novel and unfamiliar situations (comprising the
novel settings, physical challenges, and parental separation subscales).
A total BI score can be calculated by summing all items. Scores that
fall above 132 (i.e., the top 15% of scores) are within the highly
inhibited range based on conceptual models of BI (Kagan et al., 2007).
Higher scores reflect more concerns related to BI. Within the current
study, reports of internal consistency were high (overall sample
a=0.96, Sample 1 o =0.87, Sample 2 a=0.95).

2.3.3. Play observation scale

A short form of the Play Observation Scale (POS; Rubin, 1982)
was used to assess children’s social and non-social behaviors in the
classroom setting. Observations began in mid-October so that
children had the opportunity to acclimate to the school setting. The
POS includes two elements to capture the behaviors of the child
being observed (the target child): Time-sampled codes (i.e.,
mutually exclusive behaviors that are captured within 10-s intervals)
and event-sampled codes (i.e., non-mutually exclusive behaviors
that were coded each time they occurred). Time-sampled codes
included five categories of child’s behavior: reticence (unoccupied
and observing/onlooking others from afar); solitary behavior
(playing at least three feet away from other children); parallel play
(independent play within three feet of other children); group
activity (engaging in the same activity as peers or conversing with
at least one other child); and teacher interaction (conversing or
engaging with a teacher or other adult in the classroom). Also
coded were five event-sampled behaviors including anxious
behavior (e.g., crying, whining, nail biting, automanipulative
activity), positive affect (e.g., laughing), social initiations made to
peers, social initiations received from peers, social initiations made
to teachers, and social initiations received from teachers. To account
for minor differences in the time spent observing each child, a
proportion was created by dividing the number of 10-s time samples
that behavior was coded by the total number of 10-s time samples
that each child was observed. Senior research personnel trained
staff to reliably collect the in-school POS data. Observers were
required to reach high interrater reliability consisting of k greater
than 0.80 with senior research personnel on training videos.
Following the completion of training using pre-recorded videos of
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TABLE 1 Primary parent and child demographic characteristics.

Variable Samplel Sample2 Combined
(n=130) (n=145) sample
(N =275)

Primary parent - - -

Parent age in years, M (SD) 38.87 (5.35) 37.79 (5.33) 38.29 (5.37)

Parent relationship to child 87.6 89.0 88.0

(% mother)

Parent marital status (%) - - -
Married 89.9 93.1 90.9
Divorced/Separated 4.7 2.8 3.6
Other 5.4 4.2 5.4

Parent race (%) - - -
Asian 17.7 7.6 124
Black or African 13.1 4.8 8.7
American
White 66.2 78.6 72.7
Other 3.1 8.4 5.8

Hispanic or Latino (%) 6.9 49 5.8

Annual household income - - -

(USD, %)
$0-$24,999 3.2 0.0 1.8
$25,000-$49,999 32 0.0 1.8
$50,000-$74,999 4.0 7.1 54
$75,000-$99,999 7.1 6.1 6.7
$100,000-$124,999 17.5 11.2 14.7
$125,000-$149,999 8.7 18.4 13.0
$150,000+ 56.3 57.1 56.7

Child - - .

Child age in months, M 53.88 (5.73) 52.96 (5.33) 53.37 (5.53)

(SD)

Child sex (% female) 52.3 52.4 52.4

Child race - - -
Asian 13.1 49 8.8
Black or African 11.5 5.6 8.4
American
White 50.8 72.2 62.0
Other 24.6 17.4 20.8

Child time in school, M 29.16 (13.44) | 26.81(13.89)  27.97 (13.71)

(SD)*

Time of school observation 415 37.2 39.3

(% fall)

*Refers to the number of hours child spent in school per week. Sample 1 =Behaviorally
inhibited sample; Sample 2 =Typically developing sample.

children’s play in the laboratory, research personnel were required
to reach a k equal to or greater than 0.80 during a live observation
session at a local childcare facility affiliated with the university. To
control for time of year, observations were dichotomously coded
based on the timing during the academic year to either be a “fall”
observation (i.e., occurring during the months October through
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December) or a “spring” observation (i.e., occurring during the
months of February through June).

2.3.4. Child behavior scale

The Child Behavior Scale (CBS; Ladd and Profilet, 1996) is a
teacher questionnaire used to assess social interaction in the school
context. Teachers rated children’s behavior on 35 items using a
3-point scale (1: Does not apply, 2: Applies sometimes, and 3:
Certainly applies). The CBS comprises six subscales that capture peer
aggression, prosocial behavior with peers (e.g., helps other children,
empathetic, cooperative with peers, shows concern for moral issues),
asocial behavior in the company of peers (e.g., prefers to play alone,
keeps peers at a distance, withdraws from peer activities), exclusion
by peers (e.g., not much liked by children, ignored by peers, not
chosen as a playmate by peers, ridiculed by peers), anxious-fearful
behavior, and hyperactive-distractible behavior. Within the current
study, reports of internal consistency were acceptable (Cronbach’s
for subscales from the overall sample ranged from a=0.77-0.90,
Sample 1 ranged from ®=0.77-0.92, Sample 2 ranged from
a=0.77-0.87).

2.3.5. Preschool play behavior scale

The Preschool Play Behavior Scale (PPBS; Coplan and Rubin,
2001) is an 18-item teacher-report measure designed to capture the
reticent behavior (e.g., takes role of onlooker/spectator; wanders
around aimlessly; watches/listens to other children without trying to
join in; remains alone/unoccupied or staring into space), solitary-
passive behavior (e.g., plays alone examining an object/toy; plays alone
building things or with other toys; plays alone drawing/painting or
doing puzzles; plays alone exploring toys/objects trying to figure out
how they work), solitary-active behavior (e.g., engages in pretend play
by self; plays make-believe, but not with other children), social play
(e.g., talks to other children during play; engages in groups with other
children (not just beside them); engages in active conversations with
other children), and rough-play (e.g., rough-and-tumble play; engages
in playful fighting with other children) of preschool-aged children in
the classroom setting. Teachers were instructed to rate child behavior
during free play periods from a scale of 1 (Never) to 5 (Very often).
Within the current study, reports of internal consistency were
acceptable (Cronbach’s a for subscales from the overall sample ranged
from 0.78-0.91, Sample 1 ranged from 0.68-0.95, Sample 2 ranged
from 0.64-0.94).

2.4. Data analytic plan

Hypotheses were tested using structural equation modeling
(SEM) in the lavaan package in R (Rosseel, 2012; R Core Team,
2013). A series of regression analyses were run to examine
differences in child behavior between the behaviorally inhibited
children and the typically developing group for each of the outcome
variables. The direct effect of condition on teacher- and parent-
reported measures as well as observed behaviors was examined.
Robust full-information maximum likelihood was used to handle
missing data (Enders, 2001).Theoretically relevant demographic
factors [e.g., child sex, child age, total time spent in school, and time
of year of the school observations (i.e., fall or spring)] were included
as covariates in all analyses.
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3. Results
3.1. Descriptive statistics

Preliminary analyses were conducted using SPSS version 26.
Descriptive statistics by sample for all variables of interest are found
in Tables 1, 2. Patterns of missingness were examined prior to running
analyses. Missingness ranged from 1-19% for teacher-reported
variables, and there were no missing data for observed variables.

3.2. Observational data

3.2.1. Reticence

In the model examining differences in observed child reticence, it
was found that the sample of parent-reported BI children exhibited
significantly more reticent behavior in their classrooms than children
in the typically developing sample (b=0.081, z=4.923, p<0.001).
Predictors explained 9.6% of the variance. Child time in school was a
significant covariate (b=-0.001, z=—2.147, p<0.001), suggesting
more time in school was related to less reticent behavior for
both groups.

3.2.2. Solitary play

In the model examining differences in solitary play between the
BI and typical samples, children who were inhibited exhibited
significantly more solitary play in their classrooms than typically
developing children (b=0.050, z=3.028, p=0.002). Predictors
explained 6.5% of the variance. Child age was a significant covariate
(b=-0.003, z=-2.067, p=0.039); older children engaged in less
solitary play across both groups.

3.2.3. Parallel play

There were no significant group differences found in observed
child parallel play (b=0.019, z=1.455, p=0.146). Predictors explained
5.1% of the variance. Child sex was a significant covariate (b=— 0.031,
z=— 2452, p=0.014), with boys engaging in significantly less parallel
play than girls across groups. Total time spent in school (b=— 0.001,
z=2.948, p=0.009) was also a significant covariate, with those
spending more time in school displaying less parallel play
across groups.

3.2.4. Group activity

It was found that children who were behaviorally inhibited
exhibited significantly less group play than children who were not
inhibited (b=-0.123, z=-5.214, p<0.001). Predictors explained
13.4% of the variance. Child age (b=0.008, z=3.572, p<0.001) and
total time spent in school (b=0.002, z=2.948, p=0.003) were
significant covariates, with older children and those spending more
time in school engaging in more group play across groups.

3.2.5. Teacher interaction

Children who were highly inhibited exhibited significantly less
teacher interaction than typical children (b=-0.028, z=-2.360,
p=0.018). Predictors explained 4.7% of the variance. Child age was a
significant covariate (b=-0.003, z=-1.987, p=0.047); younger
children from both groups engaged in more interaction with
their teachers.
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TABLE 2 Descriptive statistics of variables of interest.

Variable Sample1, M Sample 2, M
(SD) (n=130) (SD) (n=145)
BIQ Total 153.36 (19.95) 98.13 (28.62)
BIQ Social Inhibition Composite 5.61 (0.80) 3.53(1.11)
BIQ Adults Subscale 5.65 (1.35) 3.60 (1.48)
BIQ Peers Subscale 5.71 (0.95) 3.63(1.23)
BIQ Performance Subscale 5.43 (1.14) 3.28 (1.24)
BIQ Novelty Composite 5.12 (0.84) 3.32 (1.09)
BIQ Novel Subscale 4.69 (0.83) 3.08 (0.98)
BIQ Physical Challenges Subscale 3.36 (1.43) 2.51(1.21)
XBIQ Separation Subscale 5.14 (1.45) 3.18 (1.45)
CBS Peer Aggression Subscale 1.11 (0.27) 1.20 (0.27)
CBS Prosocial Behavior Subscale 2.18 (0.51) 2.35(0.42)
CBS Asocial Behavior Subscale 1.63 (0.60) 1.42 (0.41)
CBS Exclusion Subscale 1.20 (0.34) 1.19 (0.29)
CBS Anxious-Fearful Subscale 1.43 (0.47) 1.42 (0.47)
CBS Hyperactive-Distractible
Subscale 1.25 (0.44) 1.49 (0.56)
POS Time-Sampled Behavior - -
Reticence 0.22 (0.16) 0.14 (0.10)
Solitary Behavior 0.23 (0.15) 0.19 (0.13)
Parallel Play 0.22 (0.16) 0.13 (0.10)
Group Activity 0.31 (0.21) 0.42 (0.21)
Teacher Interaction 0.08 (0.08) 0.11 (0.12)
POS Event-Sampled Behavior - -
Anxious behavior 0.01 (0.03) 0.01 (0.04)
Positive affect 0.04 (0.04) 0.03 (0.03)
Social initiations to peers 0.04 (0.03) 0.04 (0.02)
Social initiations from peers 0.01 (0.02) 0.02 (0.02)
Social initiations to teachers 0.03 (0.03) 0.03 (0.02)
Social initiations from teachers 0.02 (0.02) 0.02 (0.01)
PPBS Reticent Behavior Subscale 2.45(0.89) 2.19 (0.67)
PPBS Solitary-Passive Behavior
Subscale 3.08 (0.78) 2.90 (0.61)
PPBS Solitary-Active Behavior
Subscale 2.58 (0.97) 2.55 (0.69)
PPBS Social Play Subscale 3.46 (1.05) 4.07 (0.79)
PPBS Rough Play Subscale 1.90 (1.00) 2.13 (1.04)

BIQ, Behavioral inhibition questionnaire; CBS, Child behavior scale; POS, Play observation
scale; PPBS, Preschool play behavior scale. Sample 1=Behaviorally inhibited sample; Sample
2="Typically developing sample.

3.2.6. Event-sampled behaviors

Unexpectedly, in the models examining group differences in
event-sampled behaviors, sample was not a significant predictor of
observed anxious behavior (p=0.288), positive affect (p=0.642),
social initiations made to peers (p=0.349), social initiations received
from peers (p=0.126), or social initiations received from teachers
(p=0.177).
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However, it was found that children who were inhibited exhibited
significantly fewer social initiations to teachers than typical children
(b=-0.029, z=—2.151, p=0.031). The predictors explained 4% of the
variance in social initiations made to teachers.

3.3. Teacher-report comparisons

3.3.1. Preschool play behavior scale

On the PPBS, teachers rated children who were inhibited as
engaging in more reticent behavior (b=0.290, SE=0.098, B=0.183,
p=0.003) and more solitary activity that involved constructive activity
with objects (e.g., puzzle construction; artwork; b=0.183, SE=0.086,
B=0.132, p=0.033), than typical children. There were non-significant
group differences in teacher ratings of child solitary active play (e.g.,
running aimlessly around the playroom; b=0.045, SE=0.108,
B=0.027, p=0.679). Further, teachers rated typical children as
engaging in more rough-and-tumble play (b=-0.262, SE=0.116,
B=-0.127, p=0.024) and more social play involving cooperation
between and conversations among peers (b=-0.639, SE=0.115,
B=-0.329, p<0.001), compared to children who were highly inhibited.

3.3.2. Child behavior scale

On the CBS, there were significant differences between groups on
several domains. Teachers rated typical children as being more
aggressive (b=—-0.097, SE=0.034, B=—0.178, p=0.004) and more
prosocial (b=-0.172, SE=0.061, B=—0.179, p=0.005) than children
who were inhibited. Additionally, teachers rated children who were
inhibited as being more asocial than typical children (b=0.185,
SE=0.063, B=0.183, p=0.003). However, there were no significant
group differences in teacher ratings of child anxiety (b=0.010,
SE=0.062, B=0.011, p=0.870) or teacher ratings of child exclusion
(b=0.019, SE=0.040, B=0.030, p =0.640).

4. Discussion

Although researchers have long been reporting behavioral
differences between extremely inhibited and typical children when
these groups are observed in an unfamiliar setting (e.g., the laboratory)
and in the company of unfamiliar peers (see Rubin et al., 2018 for a
review), few studies have extended this research to the naturalistic and
familiar context of the school. Moving beyond observations in
laboratory settings to understand how inhibited children function in
familiar contexts is essential if one is to establish support for the
conceptual conjecture that BI in early childhood is linked to the
display of solitude in familiar settings that, in turn, predicts subsequent
difficulties in the peer group (rejection; victimization), negative
thoughts and feelings about the self, and ultimately to anxiety (and
more specifically, social anxiety; Rubin et al., 2009). Although the
ability to regulate emotions and behavior in novel situations and
contexts is crucial to optimal child development, continued
adaptability in everyday social contexts is highly significant to overall
child functioning. Thus, the primary aim of the current study was to
examine links between a reliable and valid index of parent-reported
BI (Bishop et al., 2003; Broeren and Muris, 2010; Kim et al., 2011) and
observed and teacher-reported child behaviors in the preschool
setting with familiar peers.
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In accordance with our hypotheses and previous research, our
findings revealed that children identified as highly inhibited on the
parent-report BIQ were observed to engage in more reticent behavior
and solitary play and in less social interaction with peers and teachers
than a comparison group of typical (non-BI) age-mates. Indeed, both
observational data and teacher-reports indicated that inhibited
children evidenced significantly more reticence and solitude (i.e.,
unoccupied, observing/onlooking others from afar; solitary play) in
the school setting compared to their same-aged typical peers. These
findings are in accord with those reported by Tarullo et al. (2011) ina
study of a much smaller sample of extremely inhibited children which
was compared with a group of highly exuberant preschoolers. When
conceptualized within the broader literature pertaining to laboratory-
based observations of inhibited children’s behaviors, our findings
indicated not only that inhibited preschoolers demonstrated
significantly more unoccupied/onlooker behaviors (i.e., reticence;
Coplan et al., 1994), but also more solitary activity compared to their
typically developing peers.

It is notable that children in the inhibited sample did not engage
in less parallel play (i.e., independent play within three feet of other
children) compared to their typically developing counterparts.
Researchers have suggested that parallel play may be a necessary step
that allows inhibited children to progress from watching others from
afar or choosing to express solitude to eventually approaching others
in an effort to engage in social interaction (Bakeman and Brownlee,
1980; Asendorpf, 1991). Perhaps a different observational taxonomy
and the use of such statistical methods as sequential analyses may
allow researchers to examine whether those inhibited children who
gradually come to engage others in social interaction do, indeed,
display a sequential process of observing others from afar, to
approaching others and quiescently marking territory in close
proximity to specific peers, to requesting that they join the activities
of the desired peers.

In general, the teacher reports supported that which was observed.
Thus, teachers indicated that children identified as behaviorally
inhibited evidenced significantly more reticence and solitary passive
(e.g., quiescent object exploration and construction) activity. No
group differences emerged with regard to teacher-reported solitary
active play. Given that the latter form of solitude is rather infrequently
displayed during preschool free play (e.g., Rubin, 1982) the
non-significant between-group difference is unsurprising.

Contrary to our hypotheses, children in the behaviorally inhibited
sample did not make or receive fewer bids for social interactions than
their typically developing peers. Despite these non-significant
differences, it may have been that the preschoolers identified as
inhibited were approaching their age-mates in a less than competent
manner, thereby negating the possibility of engaging with peers in
cooperative, group-oriented play. Unfortunately, our observational
coding taxonomy did not distinguish between positive and negative
social overtures to (and from) peers. However, in previous studies,
researchers have established that inhibited and socially withdrawn
preschoolers are less socially competent than their typically developing
same-age peers (e.g., Rubin et al., 1991; Bohlin et al., 2005). For
example, inhibited and withdrawn children have been observed to
be less successful than their typically developing age-mates in being
able to meet their social goals (Rubin and Krasnor, 1986; Stewart and
Rubin, 1995). Furthermore, inhibited and withdrawn preschoolers
have been found to be less able than their more sociable age-mates to
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generate competent and flexible strategies to join others in play or to
establish friendships (Rubin and Krasnor, 1986). Perhaps these latter
difficulties may explain why the BI children in the present sample were
unable to successfully initiate sustained social interaction or to
capitalize on opportunities offered by peers to engage in social play.

Lastly, it may have been possible that the bids for social interaction
received by inhibited children were not for the purpose of initiating
coordinated and positive social play. Thus, despite the lack of between
group differences in teacher ratings of peer exclusion, it is possible that
more subtle negative peer interactions are not as noticeable to teachers
at this developmental stage. Notably, preschool teachers are more
likely to notice physical aggression and defiance as forms of bullying,
but often overlook bullying that occurs in verbal and relational forms
(Tepetas et al., 2010). Furthermore, as the children in the current
study were in their first years of school, they may not have reached the
point at which solitary behavior is considered, by peers, to be abnormal
(Younger et al, 1993). Thus, the BI preschoolers who expressed
reticent and solitary behavior in the classroom may not have been
viewed as being “easy targets” for peer victimization, exclusion, and
rejection (Ladd, 2006; Rubin et al., 2009) as is the case for older,
elementary school-aged socially withdrawn children. To further
pinpoint the emergence of this developmental transactional process,
researchers would do well to examine the content and quality of
inhibited and socially withdrawn children’s peer interactions
across time.

As expected, inhibited children were reported, by teachers, to
engage in significantly less rough-and-tumble play compared to their
typically developing peers. Significantly, rough-and-tumble play can
be distinguished from acts of aggression in that the former is not
considered to involve a goal to harm the play partner (Pellegrini,
2002). Indeed, there is a growing body of research regarding the
benefits of “adventurous play” for children. More specifically, play in
which children have the opportunity to take developmentally
appropriate risks in a playful manner has been linked with reduced
social anxiety later on in childhood (Majdandzi¢ et al., 2018). Thus,
there are clear potential benefits for supporting inhibited children’s
adventurous play in an effort to mitigate their already elevated risk for
later social anxiety. Teachers play a critical role in increasing children’s
access to adventurous play, and several school-based interventions
have been developed with the goal of facilitating opportunities for risk
and challenge in children’s play (see Nesbit et al., 2021 for a systematic
review). Nevertheless, further research is needed to identify the most
effective ways of supporting children’s adventurous play and
eliminating  school-related  barriers to  implementing
related interventions.

With regard to teacher interactions, children in the behaviorally
inhibited sample spent significantly less time in play or in conversation
with their teachers compared to their typically developing peers.
While teachers initiated social interactions with children in both
samples at similar frequencies, inhibited children made significantly
fewer initiations to their teachers. Over time, if inhibited children lack
the repertoire of social skills to support effective communication with
their teachers, they may face challenges advocating for their needs to
be met in the classroom. Difficulties vocalizing their needs to teachers
may also make inhibited children more susceptible to peer
victimization across the school years (Rubin et al., 2009). Indeed,
researchers have shown that inhibited children lack closeness in their
relationships with their teachers, even when they are engaged in fewer
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personal conflicts in the classroom setting (Rudasill et al., 2006; Thijs
and Koomen, 2009). Given the significant role of positive teacher-
child relationships in supporting both social and academic success
(Rudasill et al., 2006), it is of prime importance to improve
behaviorally inhibited children’s ability to connect with, and benefit
from, their relationships with their teachers.

Our findings have several implications for prevention/intervention
efforts for inhibited young children. First, the significant differences
between inhibited and typically developing children highlight tangible
opportunities for early intervention efforts. When inhibited children
engage in less social interaction within their first years of school, they
naturally encounter fewer opportunities to gain knowledge of social
relationships and utilize social skills (Rubin et al., 2009). To disrupt
this negative developmental process from unfolding, intervention
programs would benefit from targeting inhibited children’s social
skills, with the goal to generalize the learned skills to the school
setting, and ultimately increase positive peer and teacher interactions.
Along with age-appropriate play and social skills, it may be particularly
beneficial for such programs to equip inhibited children with assertive
communication skills to ensure that their needs are not overlooked.
Importantly, engagement in reticent or solitary-passive play may not,
in and of itself, warrant intervention to mitigate the risk for developing
anxiety; other factors that may underlie the expression of these
behaviors must be taken into account (Coplan and Rubin, 2001). Such
other child factors include the ability to regulate emotion and the
ability to understand the perspectives and feelings of others. These
factors must be assessed to determine whether, or which type of
intervention is necessary to best support childrens social and
emotional development. Furthermore, teachers can play an important
role in scaffolding inhibited childrens social development in the
classroom. In the current sample, inhibited children engaged in less
group activity with peers and less teacher interaction compared to
their typically developing. Teachers and other educational staff may
benefit from evidence-based strategies to engage inhibited children in
both adult and peer interactions. To facilitate inhibited children’s
social skill development and offer naturalistic opportunities for
sustained social interaction, teachers may benefit from intervention/
prevention efforts that incorporate social skills and associated group-
based activities into the regular classroom curriculum (Coplan and
Rudasill, 2016).

The current study expands on previous work in several ways. First,
we discovered, for the first time, that the oft-used BIQ allows a
distinction to be made between the classroom free-play behaviors of
young, inhibited children and their uninhibited counterparts.
Knowing that the parent-reported BIQ can distinguish between
inhibited and uninhibited children’s behaviors in both unfamiliar and
familiar settings will be useful in the screening of children in need of
intervention (e.g., The Turtle Program — Chronis-Tuscano et al., 2022;
The Cool Little Kids Program — Rapee et al., 2005).

Relatedly, by comparing children with elevated BI with a sample
of typically developing children in the school setting, we were able to
gain insight into inhibited children’s behaviors in the context of their
familiar peers, rather than in an unfamiliar laboratory setting
comprising groups of unacquainted children. Although BI is
characterized by wariness in the context of novelty, examining
children in their natural settings provides opportunities to better
understand the ways in which inhibited youth’s socioemotional
development can be optimally supported across settings.
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Furthermore, multiple informants’ reports (teacher and parent)
were utilized in the current study to characterize the children’s
behaviors, along with objective school-based observations. A multi-
informant approach is essential, as child behaviors have repeatedly
been shown to vary across environments and caregivers (De Los Reyes
etal., 2013).

It is important to acknowledge the limitations of the current
study. First, many of the children from both samples attended highly
resourced preschools. As these settings are not representative of all
preschools, it will be important for future researchers to take the
classroom context and curriculum into account to ensure that
various school formats are incorporated into the sample. Second,
studies would benefit from including a measure of classroom
emotional climate, which has been shown to buffer against socially
withdrawn youths’” experiences of peer rejection and victimization
(Gazelle, 2006). Third, a measure of children’s language development
was not included as part of the current study. While it is possible that
language delays may account for fewer social initiations to peers and
teachers (e.g., Coplan and Weeks, 2009), word approximations,
single words, phrases, and sentences are all sufficient for a code of
social initiation to others as part of the Play Observation Scale
(Rubin, 1982). Moreover, children are able to engage in collaborative
group play (i.e., with a common goal or purpose) without verbal
communication to receive a code of “group play” on the Play
Observation Scale. Nevertheless, in the future, researchers should
incorporate measures of language skills when evaluating behavioral
inhibition to disentangle the constructs of verbal communication
and sociality. Finally, children in the current study were measured at
one timepoint in their school classrooms. As peer experiences in the
classroom setting may impact behavior across time (Almas et al.,
2011), in the future, would do well to assess child behavior at
multiple timepoints.

In sum, the goal of the current study was to compare the in-school
behaviors of two distinct groups of preschoolers — one comprising
typical children and the other comprising children identified as
dispositionally behaviorally inhibited. The study was designed to
establish whether BI was associated with the display of solitude in the
company of familiar peers. Indices of BI were drawn from parents and
trained observers. Findings from the present study suggested that
children high in BI differed from typically developing children in the
extent to which they were observed to engage in social reticence and
solitude in the school setting. While inhibited children engaged in
more reticent and solitary behaviors and less group-based interactive
play, they received similar amounts of social initiations from their
classmates. The findings provide evidence for the social challenges
inhibited children face in familiar peer contexts, and indicate that
young, inhibited children may have difficulties capitalizing on their
peers’ advances to foster social connection. These findings have several
implications for early intervention and prevention efforts, as children
high in BI may require additional support from parents and teachers
to develop social skills through peer interaction.
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