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Abstract: This study uses cross-lagged path modeling to examine the longitudinal associations between
obese children’s social withdrawal and peer relationships. Participants were 75 school-aged children from
Korea, who were reported to be obese in the 4th grade. The participants belonged to the first elementary
school cohort panel of the KCYPS. The 3-year longitudinal data collected from 4th grade, 6th grade, and 7th
grade students were used in this study. Social withdrawal and peer relationships were continued from 4th
grade to 7th grade with significant stability. Peer relationships from Elementary school to Middle school
were consistently predicted by previous social withdrawal tendencies. Likewise, social withdrawal has a
significant predictive effect on subsequent peer relationships. The findings suggest the importance of
psychological interventions with obese children, to reduce the negative influence of social withdrawal on
peer relationships.
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1. Introduction

Obesity is the accumulation of excess fat in fatty tissues to the point of it damaging health [1]. Adult obesity
is a type of fat cell size increase; however, childhood obesity is a type of increase in the number of fat cells.
As the number of fat cells is hard to reduce, the seriousness of childhood obesity is beginning to be understood
[2]. The number of obese children is increasing in Korea due to eating habits, lack of exercise, and excessive
stress from hard studying. The prevalence of obesity among elementary school students in Korea was only
2%-3% in 1970 [3]; however, it was 10.1% in 2016 and 2017 in Korea [4]. The rate of obesity among
elementary school students is much higher than that of middle and high school students in Korea [5]. The
Centers for Disease Control and Prevention of USA said the prevalence of obesity in children has more than
doubled for young children and quadrupled for adolescents over the past 30 years [6].

Children's obesity not only harms immediate children's health, but can also cause persistent health
problems into adulthood [7]. Furthermore, obese children tend to have a lower self-perception and negative
body image. And they show even a higher percentage of psychiatric problems [6]. The internal emotional
instability caused by lower self-esteem and negative judgment on their self-image make obese children
engaging in negative peer interaction. About 30% of obese children were found to have been teased by their
family and 57.3% of their friends [8]. 'Lookism’—which is discrimination against a person on the ground of
physical appearance [9]—is rapidly spreading among elementary school students; obese children tend to be
made fun of by their peers, suffering from emotional discomfort and low self-esteem, and they may even have
difficulty in making good relationships with peers. Obese children are prone to being ridiculed, branded, and
isolated by their peers.
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Social withdrawal refers to a tendency to cringe or become nervous when meeting a new person or
encountering a strange environment, making it difficult for children to build a comfortable relationship with
the people around them [10]. Social withdrawal is caused by internal factors such as difficult temperament,
anxiety, low self-esteem, and lack of social skills [11], or caused by inadequate parenting [12]. Socially
withdrawn children are prone to refraining from social interaction with peers [10], and have difficulty in acting
naturally or expressing themselves in front of strangers, therefore, these children may lose the opportunity for
positive adjustment and growth [13]. Moreover, the social withdrawal problem of childhood was found to
predict early adult depression and showed a potential path of early social difficulties leading to subsequent
diagnoses of depression [14]. The obese children were likely to be isolated from peers, they were worried
about being teased and feeling awkward because of their appearance. Therefore, obese children with social
withdrawal also choose to be alone without being mixed into peer groups.

Elementary school students spend much of their day at schools and academies, and gradually widen their
social network from their parents to peers and other adults, which has an important impact on the overall
development of children as well as their school adaptation [15]. Unlike relationships with parents or teachers,
peer relationships, in particular, are a horizontal relationship with egalitarian interactions and have a profound
impact on child’s development. Besides, the amount and quality of peer relationships changes dramatically
during the elementary school years—as children meet more diverse groups of peers [16]. As peers are a major
source of intimacy and belonging in this period [17], children who maintain good relationships with peers are
psychologically more stable and happier.

Studies on children's social withdrawal have addressed the cause and the developmental outcome of social
withdrawal [18,19]. The negative relationship with peers was found to deepen the problem of social
withdrawal in midterm childhood; however, the secure attachment to peers as well as the positive peer
relationships was found to reduce social withdrawal [18,19]. Longitudinal studies have reported that the social
withdrawal behavior and peer rejection experience remains stable from early childhood to midterm childhood
[15, 19, 20], and social withdrawal is closely associated with peer relationships [21]. Meanwhile, longitudinal
studies on children's social withdrawal showed that not all depressed children experienced psychological or
emotional difficulties or continued to strengthen social withdrawal after time [22,23]. Though studies
concerning the longitudinal effects of youth social withdrawal on adolescent behavior [15,24] have recently
been conducted in Korea, few studies have been done on obese children yet. Obese children’s psychological
factors play a role of obstacles or supports in their efforts for a healthier lifestyle [25]. Child obesity is
associated with lower self-esteem and self-concept [26], which makes obese children withdrawn and isolated
from peers. Therefore, this study aims to identify the longitudinal changes in how the social withdrawal and
peer relationships of obese children change over time and how this change affects obese children’s later social
withdrawal and peer relationships.

2. Methods

2.1. Sampling and data collection

The participants were 75 children—47 boys (62.7%) and 28 girls (38.3%)—who were reported as obese
in the 4th grade. Participants are 12 to 14 years old (M=12.98; SD =.17) when in the 4th grade.
A survey was conducted for participants from 4th to 6th and 7th grades belonging to the first-grade elementary
school cohort panel of the Korean Children and Youth Panel Survey (KCYPS) [27]. This study used the data
collected by the KCYPS from 2013 through 2016. To be included in this study, children belonging to the 1st-
grade elementary school cohort panel had to have provided all the necessary information at 3 time points: the
4th grade (wave 1); 6th grade (wave 2); 7th grade (wave 3).
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2.2. Measurement

2.2.1 Social withdrawal

The social withdrawal scale of Kim Sun-Hee and Kim Kyung-Yeon [28] was modified and used. Social
withdrawal is a behavior or attitude that isolates oneself from the surrounding environment or people, and
consists of five questions, such as 'l feel awkward when there are many people around me'. Each question is
rated on a four-point Likert scale. The higher their score, the higher the social withdrawal tendency of the
subject. The Cronbach’s alpha coefficients of the 4th, 6th, and 7th grade were .89, .90, and .88 each. In the
model analysis, social withdrawal consisted of two measurement variables to be latent variables to decrease
the number of measurement variables [29].

2.2.2 Peer Relationship

The peer adjustment subscale in the School Adjustment Scale was used to measure the peer relationship
of obese children. The school adjustment scale developed by Min Byung-Soo [30] was composed of 4
subclasses; school learning, school rules, peer relationships, and teacher relationships at school. The Peer
Relationships subscale measures the degree of good relationships maintained with peers and consists of 5
items. The Cronbach’s alpha coefficients of the 4th, 6th, and 7th grade were .72, .78, and .78 each. Peer
Relationship consisted of two measurement variables to be latent variables to minimize error [29].

2.4 Ethical consideration
Ethical approval for this study was obtained from the Institutional Review Board of the Namseoul
University (IRB N0.1041479-HR-202002-001), Cheonan, Korea.

2.5 Data analysis

To examine reciprocal influences on peer relationships and social withdrawal, an autoregressive cross-
lagged (ARCL) panel model approach was used. To examine the ARCL model, the order of analyses has to
satisfy measurements invariance, paths invariance, and error covariance invariance. The test of measurement
invariance is performed to measure whether the concept is measured the same at each time point or measuring
the changes in the concept over time [31]. The test of equality of autoregressive paths and cross-lagged paths
are conducted to verify whether the regression coefficients for each observed variable are stable over time
[32]. The test of error covariance invariance is to equally constrain covariance between the errors of the
variables. These nested tests can be used to investigate whether these constraints are reasonable. The degree
of model fit was assessed. The cross-lagged panel analyses were conducted with AMOS ver. 20.0.

3. Results

3.1. Descriptive Statistics and Correlation

Table 1 shows the participants characteristics. Table 2 shows descriptive statistics of social withdrawal
and peer relationships. With a possible score ranging from 1 to 4, social withdrawal on average ranges from
2.00 to 2.21 across three time points. The peer relationship, on average, ranges from 3.11 to 3.17 across three
time points. The value of the skewness and Kurtosis of social withdrawal and peer relationships support the
assumption of a normal distribution of the data [33].
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Table 1. Characteristics of participants (N=75)

Title 1 Range M(SD)
Age (year) 12-14 12.98(.17)
Height (cm) 130-160 144,53
Weight (kg) 35-64 47.55
Perceived health status 1-3 1.77(.55)
Gender (N, %) Boys (47, 62.7), girls (28, 37.3)

Table 2. Descriptive statistics of social withdrawal and peer relationships

Range (Min- Skewnes

Max) M(SD) R Kurtosis
social withdrawal 4% 1-4 2.00(.78) .66 -12
social withdrawal 6" 1-4 2.21(.82) 27 -.66
social withdrawal 7% 1-4 2.17(.78) 12 -.66
peer relationship 4" 2-4 3.11(.53) .00 -47
peer relationship 6% 1.50-4 3.18(.47) -.29 1.25
peer relationship 71" 1-4 3.17(.49) -.85 441

Table 3 shows the interrelations for the social withdrawal and peer relationship in obese children at each
assessment. The social withdrawal and peer relationship had been moderately stable over the years, with r
values of >0.4. Also, there were significant interrelations between social withdrawal and peer relationships at
the same point, with r values of -0.24 to -0.42.

Table 3. Mean, SDs, and intercorrelations among social withdrawal and peer relationships.

Social Social Social Peer Peer
withdrawal withdrawal withdrawal relationship relationship
4th 6th 7th 4th 6th
Social withdrawal .
& .50 1
Social WltEhdrawaI 3g™ 26" 1
7
Peer reIzatﬁlonshlp o g™ o3t 1
4
Peer relationshi e - e e
i 42 34 46 1
Peer rel7atE|onsh|p L33 a0 _o5* 40" 51

*p <.05. **p <.01. ***p <.001.
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3. 2. ARCL(Autoregressive and cross-lagged) Modeling

A cross-lagged effect is the effect of one variable on another, after being controlled for their stability over
time [34]. The model was to examine the reciprocal relationships between social withdrawal and peer
relationships in obese children over a total of three time points.

Figure 1.

| swd1 | I swd2 I | sw61 | | swbB2 | sw71 | | sw72 |
a a el a e3
Social c Social ¢ Social
withdrawal withdrawal withdrawal
4 6 7
e e
f f
g g
Peer d Peer d Peer
relationship relationship relationship
4 6 7
b b
b o2 ed
| pr 41 | I prd2 I | pré1 | pré2 | pr7 | I pr72 I
Time 1 Time 2 Time 3

The ARCL(Autoregressive and cross-lagged) model was employed to test for the reciprocal

relationships between social withdrawal and peer relationship.

Our hypothesized model (see Fig. 1) assumes that prospective relationships between social withdrawal
and peer relationships are stable over time. To test the equality of the factor loadings, paths, and error
covariance, the following eight competitive models were developed;

e Model 1:
e Model 2:

No constraint to the basic model
The model with equality constraints to the factor loading (A) of social withdrawal

The model with equality constraints to the autoregressive coefficient (C) of social withdrawal
The model with equality constraints to the autoregressive coefficient (D) of peer relationships
The model with equality constraints to the cross-regression coefficient (E) of social withdrawal
The model with equality constraints to the cross-regression coefficient (F) of peer relationships

e Model 3: The model with equality constraints to the factor loading (B) of social withdrawal
e Model 4:
e Model 5:
e Model 6:
e Model 7:
e Model 8:

The model with equality constraints to the error coefficient (G) of social withdrawal and peer

relationship.

To verify the optimal model, statistical analyses for each model were carried sequentially. As each model
was nested, y2 tests were conducted to compare the models. y2 tests were sensitive to the sample size [35];
however, other goodness-of-fit indices were used. Table 4 reports summary fit statistics (x2, CFI, TLI,
RMSEA) for the eight tested models (M1—M8). All the models showed a good fit to the data (Table 4). If the
fit indices didn’t worse with an additional constraint, the equality of measurement, autoregressive paths, cross-
lagged paths, and correlated errors were established. The constraints were added to the paths A-G, however,
the fit indices did not get worse (Table 4). Compared with Model 7, Model 8 did not indicate a significant
difference in fit indices. Therefore, Model 8 was chosen as the final model considering model simplicity.
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Table 4. Comparison of the autoregressive cross-lagged models

Model  »? df p RMSEA IFI CFlI Comparison Ay*> Adf

M1 63.37 42 .02 .08 .92 .96

M 2 65.32 45 .03 .08 .92 .96 M1-M2 1.95 3
M3 66.61 47 .03 .08 .93 .96 M2-M3 1.29 2
M4 66.71 48 .04 .07 .93 .96 M3-M4 .10 1
M5 66.75 49 .05 .07 .94 .96 M4-M5 .04 1
M 6 67.08 50 .05 .07 .94 .96 M5-M6 .33 1
M7 67.08 51 .06 .07 .95 97 M6-M7 .00 1
M8 68.21 52 .07 .07 .95 97 M7-M8 1.13 1

Table 5 and Figure 2 demonstrated that Social withdrawal (B=. 37, p=. 41, p <.001) and peer relationship
(B=. 59, p=. 48, p <.001) in obese children are highly stable over time. Higher social withdrawal at Time 1
leads to lower peer relationships at Time 2. This pattern remains true for peer relationships at Time 2, leading
to lower peer relationships at Time 3.

An analysis of the cross-lagged effects between the two variables indicated that the social withdrawal of
obese children at a previous point had a significant negative relationship with their peer relationships at the
next point (f =-.22, B =-.21, p <.05), and that peer relationships at a previous point in obese children were
negatively associated with social withdrawal at the next point (f =-.38, B =-.36, p <.05). The results indicated
that the influence of peer relationships on social withdrawal was significantly higher than the influence of
social withdrawal on peer relationships in obese children.

Table 5. Overview of the standardized stability and cross-lagged coefficients

Autoregressive

path b(p) S.E. Cross-lagged path b(p) S.E.
SWr1 --> SWr? 38(.37)*** .08 SWr1 --> PRT2 -13(-.22)* .05
SWr; --> SWr3 .38(.41)*** .08 SWr2 --> PR3 -13(-.21)* .05

PRrt1 --> PR 53(59)*** .10 PRt1 --> SWr2 :,;86)2(;* 15
-.60(-
PRt --> PR3 53 (.48)*** .10 PRt --> SWr3 S 15

*p <.05. **p < .01, ***p < 001,

SW: Social withdrawal, PR: Peer relationship, T1: 4" grade, T2: 6™ grade, T3: 7" grade.
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Figure 2. The final model.

4. Discussion

This study aimed to understand the association between social withdrawal and peer relationships in obese
children. Thus, we utilized autoregressive, cross-lagged analyses to determine autoregressive and cross-lagged
effects between these two constructs.

Firstly, social withdrawal among obese children measured at each point was stable over time. The obese
children’s social withdrawal at the previous point significantly effects their social withdrawal at next point.
Many studies have shown that obese children tend to have negative views of their appearance, which make
them averse to socializing with others, and these views are likely to worsen. Previous studies have suggested
obese children are prone to have problematic social functioning [25, 36]. Children’s social withdrawal is
closely linked to negative feelings about themselves, low self-esteem, depression [37], and subsequent social
and emotional adjustment [10,13,14]. Social withdrawal among obese children can be fostered by their
temperament or environmental factors [38,39]. It is hard to reduce social withdrawal through a child's own
effort if the social withdrawal is due to innate characteristics such as temperament. Therefore, intervention
from significant others could be helpful in reducing children’s social withdrawal; parents, teachers, and close
friends of obese children need to wait and support them to adapt in new or unfamiliar situations, and to help
them develop appropriate skills to interact with others.

Secondly, peer relationships among obese children were stable over time. The obese children’s peer
relationships at the previous point significantly influenced later peer relationships. The results of this study
confirm the stability of friendship [40]. Friendship is more important than any other social relationship as
children grow up. It does not seem to have a negative effect for those obese children who could form good
friendships with peers from the beginning. However, obese children who could not form close friendships
with peers are more likely to have difficulty in forming friendships continuously, even after that. The
importance of early intervention to improve peer integration for obese children has been suggested.

Third, the effect of social withdrawal on peer relationships was significant. Furthermore, the effect of
social withdrawal on peer relationships endured over time. This result supports several previous studies
showing that social withdrawal hurts peer relationships [14,15,18,43, 44, 45]. Withdrawn children are reported
to be anxious and have difficulties making new friends because it takes more time to adapt to unfamiliar
situations. When interpreting this finding, however, the psychological traits of obese children should be
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considered. Nonsocial attributes like physical attractiveness have been reported to be a stressful factor in
determining peer relationships [41]. Therefore, health education to protect and treat childhood obesity in
school should be provided; including nutrition education, steady physical exercise, and psychological
programs for developing positive self-images.

Lastly, the effect of peer relationships on social withdrawal was significant. As the quality of peer
relationships increases, social withdrawal decreases. The impact of peer relationships on social withdrawal
remained stable for the three years. The important thing is that the quality of previous peer relationships affects
the later social withdrawal; the quality of peer relationships continuously affects any subsequent personality
traits. Many studies showing that the parent—child relationship was the foundation of the child's personality
have been conducted [42]. Moreover, this study confirms that the quality of peer relationships form the basis
of children’s personality traits. Therefore, obese children must learn the attitude and skills to form and
maintain good friendships to reduce psychological withdrawal.

This study is meaningful in that it reveals the correlation between the social withdrawal of obese children
and the stability of peer relationships over time, and between social withdrawal and peer relationship using
longitudinal data. However, there is a limit to this study, in that the environmental and psychological variables
that could affect the peer relationship of obese children were not considered enough. In future studies, it is
expected that the developmental trajectory of the peer relationship of obese children will be traced by dealing
with the characteristics of parents and the personal characteristics of obese children.

5. Conclusions

This study aimed to test for reciprocal relationships between social withdrawal and peer relationships
among obese children. The social withdrawal and the quality of peer relationships among obese children
tended to continue over time. The social withdrawal of obese children predicted subsequent changes in peer
relationships, and the quality of peer relationships predicted subsequent changes in social withdrawal also.

These results support the importance of early intervention to improve obese children’s social
development. Collaboration between parents, teachers, and peers is necessary for to help obese children to
learn how to form and maintain friendships to reduce social withdrawal, and how to access peers to maintain
good peer relationships.
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