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ARTICLE INFO ABSTRACT

Using a nationally representative survey of urban areas from China, the present study examines the association
between excessive weight and academic performance, with a specific focus on the potential mediating effects of
bullying victimization and self-rated health and life satisfaction. Our findings indicate that overweight and obese
girls are more likely to report poorer academic performance than their normal weight counterparts. However,
these detrimental effects are fully explained by their overweight perceptions. In addition, obese girls are more
likely to report cyberbullying victimization, contributing to lower life satisfaction and poorer academic per-
formance. Surprisingly, girls who perceive themselves as slightly underweight are also more likely to report
poorer academic performance. Finally, neither weight nor weight perceptions are linked to poorer academic
performance among boys. Given the implications of academic performance on future employment and health
outcomes, our study highlights the importance of documenting factors contributing to children’s and adoles-
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cents’ poorer academic performance.

1. Introduction

Excessive weight is an important public health concern among
children and adolescents (Lobstein et al., 2015; Peckins, Negriff,
Schneiderman, Gordis, & Susman, 2019). From 2002 to 2015, the
percentage of overweight children had increased from 4.5 to 9.6% in
China; likewise, the percentage of obese children had also increased
from 2.1 to 6.4% (Li et al., 2016). In addition to well-established ad-
verse effects of overweight and obesity on health consequences (Halfon,
Larson, & Slusser, 2013; Swallen, Reither, Haas, & Meier, 2005),
scholars have examined the potential developmental outcomes of ex-
cessive weight. Previous research has primarily focused on academic
performance (Judge & Jahns, 2007) since academic performance during
childhood and adolescence has implications for adults’ employment
(Laitinen, Power, Ek, Sovio, & Jarvelin, 2002) and health (Mayer,
Simon, Heidrich, Cokkinos, & De Bacquer, 2004) outcomes. Overall,
studies have found that excessive weight is linked to poorer academic
performance (Judge & Jahns, 2007).

Overweight perceptions are an important, but often overlooked
aspect of weight status. It remains unclear how overweight perceptions
might shape children’s and adolescents’ academic performance.
Moreover, little is known about the ways in which excessive weight and
overweight perceptions affect children’s and adolescents’ academic
performance. In this study, we seek to (1) examine the simultaneous
effect of excessive weight and overweight perceptions on academic
performance and (2) explore how bullying victimization and self-rated
health and life satisfaction might play important mediating roles in
those relationships. Fig. 1 illustrates the conceptual framework that
guides our hypotheses.

1.1. Excessive weight and poorer academic performance

A growing body of research has documented the association be-
tween excessive weight and academic performance. According to re-
flected self-appraisal, individuals view themselves based on the judg-
ment of others, suggesting that the functioning of individuals is largely
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Fig. 1. Conceptual framework of excessive weight and overweight perceptions, bullying victimization, self-rated health and life satisfaction, and academic per-
formance. Note: The solid lines represent the direct effects between variables. The dashed lines indicate moderating effects of gender on the association between
excessive weight/overweight perceptions, bullying victimization, self-rated health and life satisfaction, and academic performance.

shaped by how their characteristics align with socially constructed
collective norms and cultural values (Cooley, 1983; Markus, 1977).
Given the prejudicial attitudes toward overweight and obese in-
dividuals (Crandall & Schiffhauer, 1998; Greenberg, Eastin, Hofschire,
Lachlan, & Brownell, 2003), excessive weight has been conceptualized
as a heavily stigmatized identity (Allon, 1981). Research demonstrates
that individuals with excessive weight are often perceived as physically
unattractive and undesirable (Puhl & Brownell, 2001). In addition, they
are often viewed as responsible for their weight, which is attributed to
their laziness or a lack of self-control (Hoyt, Burnette, Auster-Gussman,
Blodorn, & Major, 2017). Although some individuals can nullify nega-
tive judgments, it is more common for people to absorb those judg-
ments into their self-concept (Crosnoe & Muller, 2004). As Crosnoe and
Muller (2004) suggest, “the lack of fit between the individuals’ char-
acteristics and larger normative structures typically hampers adjust-
ment and functioning” (p.394), which might explain why overweight
and obese individuals are more likely to experience adverse develop-
mental outcomes. In other words, due to social stigma associated with
excessive weight, overweight and obese individuals might negatively
evaluate their abilities and might be evaluated by others in the same
way, which, in turn, creates additional obstacles toward successful
functioning (Quinn & Crocker, 1999). Applying to one of the primary
markers of individual functioning, most studies find that being over-
weight in childhood and adolescence is linked to poorer academic
performance (Judge & Jahns, 2007; Kark, Hjern, & Rasmussen, 2014;
Lu, Chou, & Lin, 2014; Shore et al., 2008). However, there is also evi-
dence that the association is statistically insignificant (Abdelalim et al.,
2012; Baxter, Guinn, Tebbs, & Royer, 2013). These inconsistent findings
might be attributable to the use of different study samples or/and
measures of academic performance. Based on the aforementioned the-
oretical perspective, we hypothesize that overweight and obese chil-
dren and adolescents are more likely to report poorer academic per-
formance than their normal weight counterparts (Hypothesis 1).

1.2. Overweight perceptions and poorer academic performance

Scholars have recently recognized the importance of incorporating
overweight perceptions while documenting the academic performance
of children and adolescents (Florin, Shults, & Stettler, 2011). Despite a
lack of consistent theoretical explanations, previous research finds that
overweight perceptions are associated with elevated levels of health
problems net of actual excessive weight, suggesting that overweight

perceptions are more important than medically defined excessive
weight in predicting mental health and behavioral problems (Atlantis &
Ball, 2008; ter Bogt et al., 2006). Nevertheless, to predict academic
performance by perceived weight status, some scholars have high-
lighted the effect of social context, which essentially aligns with the
ideas of reflected self-appraisal (Florin et al., 2011). As Frisco and
colleagues (2010) further stress, “consequences of sociocultural ideals
about weight and weight stigma operate through weight perceptions,
not actual weight” (p. 216). Based on previous empirical evidence and
theoretical ideas, overweight perceptions might also be a more im-
portant factor contributing to children’s and adolescents’ poorer aca-
demic performance. Very few studies have documented a simultaneous
effect of excessive weight and overweight perceptions on children's and
adolescents’ academic performance. Using the 2003 Youth Risk Beha-
vior Survey, Florin and colleagues (2011) observed that overweight
adolescents were associated with poorer academic performance than
those who were normal weight, but its deleterious effect was fully ex-
plained by their overweight perceptions. These patterns suggest that
overweight perceptions might account for the positive association be-
tween excessive weight and poorer academic performance. Thus, we
hypothesize that children and adolescents who perceive themselves as
overweight are more likely to report poorer academic performance than
those who perceive themselves as normal weight (Hypothesis 2) and
that overweight perceptions might fully mediate the positive associa-
tion between excessive weight and poorer academic performance
(Hypothesis 3).

1.3. The mediating effects of bullying victimization and self-rated health
and life satisfaction

To establish the mediating mechanisms, we employ two theoretical
models. First, we use concepts of primary stressors, secondary stressors,
and stress proliferation embedded in the stress process model to de-
velop a conceptual framework for the mediating processes in the as-
sociations between excessive weight and poorer self-rated health and
life satisfaction (Pearlin & Bierman, 2013). The stress process model
indicates the association between primary and secondary stressors as
“stress proliferation,” emphasizing that one stressor could create addi-
tional stressors. We integrate these concepts to posit that excessive
weight (i.e., a primary stressor) is linked to bullying victimization (i.e.,
a secondary stressor), and part of the associations between excessive
weight and poorer self-rated health and life satisfaction might therefore



L. Chai, et al.

be attributable to bullying victimization. Research has shown that (1)
excessive weight is detrimental to individuals’ health and well-being
(Forste & Moore, 2012; Lee et al., 2016; Reilly & Kelly, 2011); (2) ex-
cessive weight is positively associated with bullying victimization
(Juvonen, Lessard, Schacter, & Suchilt, 2017; Puhl, Luedicke, & Heuer,
2011; Van Geel, Vedder, & Tanilon, 2014); and (3) bullying victimi-
zation is associated with elevated levels of health and well-being pro-
blems (Chai, Xue, & Han, 2020; Hertz, Everett Jones, Barrios, David-
Ferdon, & Holt, 2015). Therefore, bullying victimization might mediate
the detrimental associations between excessive weight and self-rated
health and life satisfaction.

Second, a large body of research has applied the interpersonal risk
model to examine the consequences of bullying victimization
(Nakamoto & Schwartz, 2010). Prior studies have established a positive
association between bullying victimization and poorer academic per-
formance (Nakamoto & Schwartz, 2010; Schwartz, Gorman, Nakamoto,
& Toblin, 2005). Some scholars have proposed the potential mediating
mechanisms embedded in that relationship, suggesting that children’s
and adolescents’ health and well-being are essential to perform aca-
demic tasks (Ryan & Deci, 2000). Experiencing bullying victimization
might undermine children’s and adolescents’ health and well-being,
which puts them at a higher risk of poor academic performance (Thijs &
Verkuyten, 2008). Based on these theoretical ideas, it is reasonable to
assume that part of the association between bullying victimization and
poorer academic performance might be attributable to worse self-rated
health and life satisfaction. Together, by drawing on ideas of the stress
process model (Pearlin & Bierman, 2013) and the interpersonal risk
model (Nakamoto & Schwartz, 2010), we hypothesize that excessive
weight is associated with greater exposure to bullying victimization,
which contributes to worse self-rated health and life satisfaction and
poorer academic performance (Hypothesis 4a).

Likewise, bullying victimization and poorer self-rated health and
life satisfaction might at least partially mediate the positive association
between overweight perceptions and poorer academic performance.
Research has shown that children and adolescents who perceive
themselves as overweight tend to have low self-esteem, which might
shape how they respond to certain social situations, making them po-
tential targets among bullies (Egan & Perry, 1998) and experiencing
deleterious health and well-being consequences (Chai et al., 2020).
Along with the associations discussed above—bullying victimization
might be indirectly linked to poorer academic performance through
worse self-rated health and life satisfaction (Thijs & Verkuyten, 2008),
we hypothesize that overweight perceptions are associated with greater
exposure to bullying victimization, which contributes to worse self-
rated health and life satisfaction and poorer academic performance
(Hypothesis 4b).

1.4. Gender differences

The focal associations outlined previously might differ for boys and
girls. Body image concern among adolescents is deeply embedded in
sociocultural expectations regarding what ideal female and male body
shapes should look like (Brodie, Bagley, & Slade, 1994). Due to global
media influences, thinness has been increasingly portrayed as the ideal
female body image, while muscularity has been considered the ideal
male body image (Demarest & Langer, 1996). Therefore, the adverse
consequences of excessive weight might be more detrimental to girls
than boys due to the greater stigmatized identity attached to over-
weight and obesity among girls. Likewise, similar patterns might also
apply to overweight perceptions. There is evidence that girls are more
likely than boys to perceive themselves as overweight; importantly,
even among normal weight or underweight females, many of them still
perceive themselves as overweight (Demarest & Langer, 1996). Thus, it
is likely that the adverse effect of overweight perceptions on poorer
academic performance is stronger for girls than boys. Surprisingly, very
few studies have empirically tested the potential gender differences in
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the effects of excessive weight and overweight perceptions on poorer
academic performance. With one exception: using the baseline data
from the China Seven City Study (CSCS), Xie et al. (2006) revealed that
perceived overweight was associated with poorer academic perfor-
mance among adolescent girls only. These empirical and theoretical
ideas might suggest that girls might be more sensitive to excessive
weight and overweight perceptions, resulting in comparatively greater
exposure to bullying victimization, worse self-rated health and life sa-
tisfaction, and ultimately poorer academic performance. Thus, we hy-
pothesize that the associations of excessive weight and overweight
perceptions with bullying victimization, worse self-rated health and life
satisfaction, and poorer academic performance would differ for girls
than boys, reflecting greater differences among girls (Hypothesis 5).

2. Method
2.1. Participants

To examine our research questions, we use a nationally re-
presentative survey of urban areas from China collected in 2016. We
purposively selected seven provinces to cover the geographical varia-
tions, including the northeast, north, east, south, southwest, and central
part of China. Then we selected each province’s capital city—Shenyang,
Beijing, Lanzhou, Guiyang, Nanjing, Guangzhou, and Changsha. Next,
we selected one of each type of pre-college school (i.e., primary school,
middle school, high school, and vocational school) based on the
available connections with local schools. Within each school, one class
of each grade was randomly selected. We did not sample students from
Grade one to Grade three because of a lack of reading and under-
standing the survey questions. All the students from each selected class
were asked to complete the questionnaire voluntarily with the help of
one research assistant from the research team. These aforementioned
sampling strategies allowed us to best balance the “representativeness,”
the scientific rationale, as well as the available reality (Lohr, 2009). In
total, 3,777 questionnaires were distributed to 28 schools (4 schools per
province multiply by 7 provinces). The response rate was 100%.
However, 152 (4.0%) students were excluded from the analyses due to
missing values. The final sample is 3,625 (1,877 girls and 1,748 boys).

2.2. Measures

Academic performance. We examine academic performance based on
the question: “How would you evaluate your academic performance
last year?” Responses are coded as: “very poor (1),” “poor (2),”
“average (3),” “good (4),” and “very good (5).” We further recode the
variable into a dummy variable (1= “very poor/poor,” 0= “average/
good/very good”).

Weight status. We include two measures of weight status. Actual
weight is assessed based on BMI. BMI is calculated based on the fol-
lowing formula: BMI = weight(kg)/height?(m?)  (Kaltiala-Heino,
Lankinen, Marttunen, Lindberg, & Frojd, 2016). According to grade and
gender-specified BMI cut-off points suggested by the National Student
Physical Health Standard (revised in 2014) from the Ministry of Edu-
cation of the People’s Republic of China (Ministry of Education of the
People’s Republic of China, 2014), we recode BMI into four categories,
including “underweight (1),” “normal weight (2),” “overweight (3),”
and “obese (4).” Perceived weight is assessed based on the question:
“How do you feel about your body weight?” Responses include “too
thin (1),” “slightly thin (2),” “normal (3),” “slightly overweight (4),”
and “overweight (5).”

School bullying victimization. We measure school bullying victimi-
zation based on the question: “In the last academic year, had your
classmates or peers done any of the following behaviors to you?” By
relying on the existing literature (Ba et al., 2019; Chai et al., 2020), we
include two bullying victimization forms. Traditional bullying victimi-
zation includes six items (o = 0.88): two items of verbal bullying (e.g.,
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Table 1
Descriptive statistics of selected variables in the analyses.

“called nickname, made fun of, or insulted in a hurtful way” and “threat
you with harm”), two items of physical bullying (e.g., “kick, hit, push,

or spit at you” and “deliberately destroy your things”), two items of

Full sample  Girls Boys
relational bullying (e.g., “spread rumors about you and encourage % % %
others to dislike you” and “exclude you from group activities on pur-
pose”), and cyberbullying victimization includes four items (« = 0.86) Academic performance
(e.g., “spread bad news or rumors about you on the internet or social Very poor/poor 19.94 17.58  22.48

-8 SP ¢ abouty ) ¢ Average/good/very good (REF) 80.06 8242 77.52
media,” “purposively post your private information/photos/videos on Actual weieh
. . - . . t t
the internet or social media,” “threat or insult you by sending message CUiZe‘;v;ﬁght .02 842 967
from phone/WeChat/QQ,” and “deliberately exclude you from online Normal (REF) 75.86 78.58 72.94
communication or game”). Responses of each question include “never Overweight 7.61 6.61  8.70
(1),” “rarely (2),” “sometimes (3),” and “frequently (4).” By following Obese 7.50 6.39 870
recent literature (Chai et al., 2020), we first recode each item as a Perceived weight
dummy variable (1 = “rarely/sometimes/frequently” and 0= “never”). Too thin 7.42 485 1018
We then create traditional bullying and cyberbullying as “1” when at Slightly thin 15.50 12.84  18.36
least tem i ted as “rarely/ times,/f fv” and “0” Normal (REF) 40.47 39.69 41.3
east one item is reported as “rarely/sometimes/frequently” an Slightly overweight 28.63 3496 2960
when all items are reported as “never.” Overweight 7.97 836  7.55
Self-rated health. We measure self-rated health based on the ques- Traditi S
. raditional bullying victimization
tion: “In general, how would you evaluate you overall health status?” Rarely/sometimes/frequently 41.24 3596  46.91
Responses are coded as: “ve oor (1),” “poor (2),” “average (3),” Never (REF) 58.76 64.04 53.09
P ry p p 8
“good (4),” and “very good (5).” We then recode the variable into a Cyberbullying victimization
dummy variable (1= “very poor/poor” and 0= “average/good/very Rarely/sometimes/frequently 17.88 14.38  21.62
good”) (Mewes & Giordano, 2017). Previous research has shown the Never (REF) 82.12 85.62 78.38
validity of the single item of self-rated health (Chai et al., 2020; Zhang, Self-rated health
De Luca, Oh, Liu, & Song, 2019). Very poor/poor 3.20 2.72 3.72
Self-rated life satisfaction. We measure self-rated life satisfaction Average/good/very good (REF) 96.80 97.28  96.28
based on the question: “In general, how would you evaluate your life Self-rated life satisfaction
satisfaction?” The responses are coded as: “very dissatisfied (1),” “dis- Very dissatisfied/dissatisfied 3.06 240 3.78
satisfied (2),” “average (3),” “satisfied (4),” and “very satisfied (5).” We Eﬂ/:sr\:iec?:fe/sansﬁed/very satisfied (REF) 96.94 97.60 96.22
then recode the variable into a dummy variable (1= “very dissatisfied/ Han 91.81 91.26 92.39
dissatisfied” and 0= “average/satisfied/very satisfied”) (Chai et al., Other (REF) 8.19 8.74  7.61
2020; Lacruz et al., 2016). Prior studies have documented a good va- School type
lidity of the single item of self-rated life satisfaction (Jovanovi¢ & Lazic, Primary school (REF) 37.77 36.28 39.36
2018). Middle school 27.59 27.33 27.86
We include the following control variables based on the existing High 5Ch°;’1 ool 27.06 277 26.37
. . ti .59 868  6.41
literature (Abdelalim et al., 2012; Datar, Sturm, & Magnabosco, 2004; Vocational schoo 7 4
Florin et al., 2011; Judge & Jahns, 2007; Luo et al., 2009; Xie et al., Boarding school
S . _ . L Boarding 18.12 19.61 16.53
2.003). Ethnicity is recoded as a dur.nmy variable El : ethnic maJorlt}; Not boarding (REF) 8188 8039 8347
(i.e., Han), 0 = other). School type is recoded as: “primary school (1), Living arrangement
“middle school (2),” “high school (3),” and “vocational school (4).” With parents (REF) 73.35 74.32 7231
Boarding school is measured as a dummy variable, indicating whether a With one parent 9.90 9.38  10.47
student was living on campus (1 = boarding, 0 = not boarding). Living With grandparents/other relative(s)/alone/other  16.74 16.30 17.22
arrangement is recoded as the following categories: “living with parents Father’s education
(1),” “living with one parent (i.e., father or mother) (2),” and “living Prlgg;ry S]:ho?l(or ﬂ)llterate :-13‘5‘2 §~279 ;g-g:
. . » 5 . Middle school (REF . .77 .
with grandparents/ olther relative(s)/ alone{‘ ot}.ler (3).” Father’s e.dL.Lcatwn High school or equivalent 24.30 2404 2437
and mother’s education are measured as: “primary school or illiterate College 11.50 11.56 11.44
(1),” “middle school (2),” “high school or equivalent (3),” “college (4),” Bachelor 14.12 14.06  14.19
“bachelor (5),” and “post-graduate (6).” Perceived family’s socioeconomic Post-graduate 8.80 8.58  9.04
status is recoded as the following: “very low (1),” “low (2),” “average Mother’s education
(3),” “high (4),” and “very high (5).” Geographic locations are measured Primary school or illiterate 14.23 15.45 12.93
as the following: “Beijing (1),” “Lanzhou (2),” “Guangzhou (3),” Middle school (REF) 30.04 29.57 3055
“Guivan (4) » «Chanesha (5),” “Nanjing (6),” and “Shenvan 7). High school or equivalent 22.32 2216 2248
yang (%), gsha {95), njing L), cnyang L7). College 11.50 11.88 1110
Table 1 presents the descriptive statistics of selected variables in the Bachelor 13.66 13.80 13.50
analyses. Post-graduate 8.25 7.14  9.44
Perceived family’s socioeconomic status
2.3. Analytical strategy Very low 3.70 2.88 458
Low 11.03 10.39  11.73
We use a series of logistic regression models to fit our dichotomous Average (REF) 54.32 57.01  51.43
£ bullvi T If d health and lif i High 26.43 26.43  26.43
measures of bullying victimization, self-rated hea t‘ and life satisfac- Very high 4.52 330 5.84
tion, and academic performance. For these models, in addition to odds
ratios, we also report average marginal effects (AME), suggesting a Geographic location
Atos, W eport average marg : » Suggesting Beijing 15.94 1598 15.90
discrete change in the outcome (i.e., the predicted probability) with Lanzhou 12.50 11.99 13.04
other covariate values averaged across the population (Chai & Maroto, Guangzhou 12.83 12,57 13.10
2020). Guiyang 13.71 14.01  13.39
Changsha (REF) 21.49 20.72 2231

To test gender differences across our focal associations, we create
and test an interaction term between gender and excessive weight/

(continued on next page)
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Table 1 (continued)

Full sample  Girls Boys

% % %
Nanjing 10.59 10.02 11.21
Shenyang 12.94 1470 11.04
N 3,625 1,877 1,748

overweight perceptions (e.g., gender X excessive weight) on bullying
victimization, self-rated health and life satisfaction, and academic
performance. Given that the current American Sociological Review (ASR)
editors have recently stressed that: “Don’t use the coefficient on the
interaction term to draw conclusions about significance of statistical
interaction in categorical models such as logit, probit, Poisson, and so
on” (Mustillo, Lizardo, & McVeigh, 1282, 2018). Thus, we test the
moderating effects of gender using the predicted probability metric
(Mize, 2019).

3. Results

3.1. The mediating effects of bullying victimization and self-rated health
and life satisfaction

In the top panel of Table 2, Model 2 shows that obese girls are
more likely to report cyberbullying victimization than their normal
weight counterparts (AME = 0.094, p < .01). As shown in Model 4,
obese girls are more likely to report poorer self-rated life satisfaction
(AME = 0.037, p < .01). Model 6 shows that cyberbullying victi-
mization is linked to poorer self-rated life satisfaction
(AME = 0.022, p < .10). Together, these findings suggest that cy-
berbullying victimization might mediate the effect of obesity on
poorer self-rated life satisfaction among girls. A Sobel z-test confirms
the proposed mediating effect (Zgperpuiiying=2.05, p < . 05).

Model 1 in Table 3 shows that overweight (AME = 0.069, p < .05)
and obese (AME = 0.071, p < .05) girls are more likely to report
poorer academic performance than their normal weight counterparts.
Likewise, Model 2 shows that girls who perceive themselves as slightly
overweight (AME = 0.046, p < .05) and overweight (AME = 0.122,
p < .001) are more likely to report poorer academic performance than
those who perceive themselves as normal weight. Model 3 shows that
the same patterns remain (AME = 0.040, p < .05 for perceived slightly
overweight and AME = 0.096, p < .01 for perceived overweight) after
accounting for actual weight.

In Table 3, Model 4 shows that girls who experience cyberbullying
victimization are more likely to report poorer academic performance
(AME = 0.047, p < . 10). Model 5 shows that poor self-rated life sa-
tisfaction is associated with poorer academic performance
(AME = 0.193, p < .001). These findings suggest that poor self-rated
life satisfaction might mediate the positive association between cyber-
bullying victimization and poorer academic performance. A Sobel test
confirms this proposed mediating effect (Zpooniesarisfaciion=1.85, p < . 10).
In combination with the previous findings from top panel of Table 2,
cyberbullying victimization and poor self-rated life satisfaction might
mediate the association between obesity and poorer academic perfor-
mance among girls. Sobel tests confirm the proposed meditating effects
of cyberbullying victimization (Zyperpuiying = 3.22, p < . 01)) and poor
self-rated life satisfaction (Zpeoriifesatisfaction = 1.74, p < . 10).

In the bottom panel of Table 2, Model 1 shows that girls who per-
ceive themselves as overweight are more likely to experience tradi-
tional bullying victimization (AME = 0.129, p < .01). Model 3 shows
that those who perceive themselves as overweight are associated with
poorer self-rated health (AME = 0.034, p < .10). However, given that
traditional bullying victimization is not linked to poorer self-rated
health, as shown in Model 5, traditional bullying victimization could
not mediate the association between overweight perception and poorer
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self-rated health. Consequently, it is not possible that overweight per-
ceptions are linked to traditional bullying victimization, contributing to
poorer self-rated health and poorer academic performance.

In terms of boys, given that neither weight nor weight perception
are linked to poorer academic performance as shown in Models 1 and 2
in Table 5, respectively, it is not possible that bullying victimization and
self-rated health and life satisfaction would mediate those associations
(confirmed in Table 4).

3.2. Gender differences

By following Mize (2019) statistical approach, we do not find
gender differences in the association between weight and poorer self-
rated life satisfaction and weight and poorer academic performance
(results not shown). However, there is evidence that gender moderates
the association between weight and cyberbullying victimization.
Table 6 shows the probability of reporting cyberbullying victimization
by gender and weight—marginal effects of gender and differences in
effects of gender across weight categories: Normal weight and over-
weight boys are more likely to experience cyberbullying victimization
than girls. The gender gap in the probability of reporting cyberbullying
victimization is significantly larger for children and adolescents who
are normal weight compared to those who are obese (p < .10). A
similar pattern has also been observed for overweight children and
adolescents than those who are obese (p < .10). Together, although
gender does moderate the association between weight and cyberbul-
lying victimization, the findings do not support the specific gendered
patterns as we proposed.

In sum, our findings suggest that only overweight and obese girls
are more likely to report poorer academic performance compared to
their normal weight counterparts, which partially supports Hypothesis
1. In addition, we find that only girls who perceive themselves as
slightly overweight and overweight are more likely to report poorer
academic performance than those who perceive themselves as normal
weight; overweight perceptions fully mediate the positive association
between excessive weight and poorer academic performance. Together,
these findings partially support for Hypotheses 2 and 3. Furthermore,
we find that cyberbullying victimization and poorer self-rated life sa-
tisfaction mediate the association between obesity and poorer academic
performance among girls, which partially supports Hypothesis 4a and
fails to support Hypothesis 4b. Finally, our findings do not support the
proposed gender differences, failing to support Hypothesis 5.

4. Discussion

Using a nationally representative survey from urban areas in China,
this study focuses on the simultaneous effect of excessive weight and
overweight perceptions on academic performance among Chinese
children and adolescents. More specifically, we seek to understand the
extent to which bullying victimization and poorer self-rated health and
life satisfaction mediate those associations, as well as the potential
gender differences in these dynamics.

First, prior studies have primarily focused on the effect of excessive
weight when documenting the association between body weight and
children’s and adolescents’ academic performance (Judge & Jahns,
2007; Kark et al., 2014; Shore et al., 2008). Our findings support
scholars’ recent claims, highlighting the importance of overweight
perceptions (Florin et al., 2011). Among girls, our findings suggest that
the adverse effects of overweight and obesity become statistically in-
significant in predicting poorer academic performance after accounting
for overweight perceptions. Nevertheless, the detrimental effect of
overweight perceptions on academic performance remains. This pattern
aligns with Florin and colleagues’ (2011) claim that overweight per-
ceptions are an important but often overlooked determinant con-
tributing to children’s and adolescents’ poorer academic performance.
Together, in addition to excessive weight, future studies should include
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Second, our study contributes to prior literature by exploring the
y p y €xp. g
= E £ Q § § E § 2 : : S potential mediating mechanisms that might explain the adverse effects
of excessive weight and overweight perceptions on poorer academic
™ o4, F s performance. Drawing on ideas of the stress process model (Pearlin &
g w BB 8 [IRI28B8w= R Bierman, 2013) and the interpersonal risk model (Nakamoto &
S| = O NG NRRNTOHN® D ’ P °
=10 A aa il B T Schwartz, 2010), we discover that obese girls are more likely to ex-
% perience cyberbullying victimization, which contributes to worse self-
- % o o e~ & rated life satisfaction and poorer academic performance. However, we
?: 328 88 8383 3 do not find the same mediating pattern for the effect of overweight
8 P g
perceptions. Given that overweight perceptions are not even associated
0 5 v @ oA . . . . . . . . . .
= 4 88 I8 J%8% with cyberbullying victimization, the mediating mechanisms might
differ compared to the effect of obesity. Future studies should explore
x
e i TR other theoretical frameworks to guide testing the mediating mechan-
() o < [=3"e) oM~ n < ~ g g g
B | x B S8 88 =883 N isms of the relationship between overweight perceptions and poorer
J='° R aialaie 2 academic performance
) .
5 S Third, we contribute to the literature by examining the potential
?_? =] IS Q< N O N . .
8 2 T 88 8813 gender differences among the focal variables. Contrast to our hypoth-
g esis, we find that overweight boys are more likely to experience cy-
= — T o nn o . s g s . . . . .
< i 8 55 FLRS berbullying victimization compared to girls. This pattern aligns with a
f‘g recent Chinese study (Ba et al., 2019). Our findings might suggest that
| w + P body image concerns among girls and boys might not be sufficient to
L [} — O QM MmN IN . . . .
S B e @ on PRYI5R R theorize the gendered patterns of the association between excessive
g =10 2= SeNAeT weight and cyberbullying victimization. Further exploration of alter-
£ . : native theoretical perspectives is needed.
< = S ° o~ 3 Fourth, prior studies have primarily focused on the effects of ex-
§ z 88 g3 3 cessive weight and overweight perceptions while documenting aca-
% o o o o demic performance (Judge & Jahns, 2007; Kark et al., 2014; Shore
& = 8 88 =] et al., 2008). Little is known how underweight and underweight per-
o B ceptions might affect children’s and adolescents’ academic perfor-
o X . . .
g ; s & P ~ mance. We find that although underweight does not affect academic
2 & | = 3 °i %3 g0 @ performance among girls, those who perceive themselves as slightly
2 underweight are more likely to report poorer academic performance
% . ”g’ o e oo compared to their counterparts who perceive themselves as normal
E E 38 28 32 weight. Surprisingly, their performance is even worse than those who
kS c oo o an perceive themselves as slightly overweight. Our findings align with
'i g ] 8% §8& &R prior research on the adverse effect of underweight perceptions on
i - mental health outcomes (Daniels, 2005; Pesa, Syre, & Jones, 2000). We
* *
= o} w 53 I é & :T, wo N encourage scholars to further assess the association between under-
’i S| B T e o og 38 = weight perceptions and academic performance, especially the potential
= mediating mechanisms embedded in that relationship.
(=] e . . .
= % 38 28 Several limitations of this study should be noted. First, the dataset
° ' employed in the present study is cross-sectional, which limits any po-
En @ 5 § § g tential causality. Second, due to a lack of measures of mental health, we
§ ® ' are unable to examine how it might explain the effects of excessive
g ~ : p weight and overweight perceptions on poorer academic performance
‘é %é » % g § g Q@ g (Quek, Tam, Zhang, & Ho, 2017). Third, academic performance is a self-
&l =10 == A e reported measure, which might bias our results. However, self-reported
‘é 0 academic performance has been commonly used in the literature
N .
2 g S 3 (Florin et al., 2011). One study has shown a moderate to good corre-
g = I S} S . _ .
g g = lation (r = 0.63) between self-reported academic performance and
] - S g8 S v actual GPA (Huang, Goran, & Spruijt-Metz, 2006).
3 8 8 oq &
Q 5 &
Al + .
wl| o 5K = 5. Conclusion
Sl2|=| 2 %% BRS | £8
S| =10 ® S =2 2| g \/ . . i . .
5 o Academic performance in childhood and adolescence might influ-
3 in E ¥ ence their adult employment (Laitinen et al., 2002) and health (Mayer
g _ ﬁ z L3 et al., 2004) outcomes. Therefore, understanding the contributing fac-
=] s . . . .
g E %o P % Té v tors to academic performance is crucial for children’s and adolescents’
§ _E = _ g ET LS P future success. Given previous evidence on the negative association
2 = £ 520 = 7 5 E S =3 %of: g -“8’ '_7 between excessive weight and academic performance (Judge & Jahns,
i) 00 ' = O —_ g & . .
80 e : - 3 E > i:;f S22E % g 8 2007; Kark et al., 2014; Shore et al., 2008), physical education and
= = o © = = El - o . . . .
LIS = § g g E = E R g = %;» :E E & & @ S Z v nutrition have been considered to be contributing factors to improve
= =1 = = =1 8 8 B P . . .
_':-; 2 g = Z0o0o § EGZ250 E gé é 2 g - | &€& academic performance (Rampersaud, Pereira, Girard, Adams, & Metzl,
= o i e . . . .
e 3 Z i 2005). However, our findings indicate that, instead of excessive weight,



01 > d+ ‘50" > dy ‘10" > diy (T00° > diws
*S9[qRLIBA [OIIUOD [[NJ SPN[IUL S[PPOW [[Y 910N

Children and Youth Services Review 119 (2020) 105586

8vLT 8LT 8vLT 8vLT 8bLT 8LT N
9€T” 18T 09T 9T 950° LTr ¢ 0pnasd
600° £00° TE0 €20 092’ €8L'1 jdediayug

10 CI0'T #xx00C°€ 620" 89" =91CC (1 =) 8ui4[nqiaq4AD
TE0 9y'T 22€9€°€ YE0" 09T  x:9.T€ (1=) 3ud[nq [euonpeiy,
£20° 002'T S60°T 6v0° IS8T <Thp'e 0€0° 0221 8.TT Lb0T YOLT «CST'E ¥20°  0TE 69T'T €00 — 8€T’ ¥86° Y3PMIAQ
900° oLy’ 60T'T €20° LLL +¥20C 600° €1s 99€°'T z20° vyl +610C ¥00©  TLL 620°'T ¥€0° (AN 8LT'T 1y3romI1940 APYSIS
(49Y) TewIoN
¥00"— LLE 898" L00 — 9" 869" 100° vh 9v0'T  S00 — 68¢’ 864 Sb0°  0TT +02€'1 SL0° €T <TEY'T gy Apy3rs
¥€0° 800°'T 0Py €b0°  8TTT  xxLL0E Ly 81CT'T 2x990°€ TSOT  68E T xxx6VSE 180"  OvE «P19'T [44N 8¢ «x88L'T uryy,
uﬂw_mwg Um\w_wuhum
200 — 88Y° 1v6° L00° 885" 1621 000" — €05 166 600° v19° Y0€'T ¥00°  0ST L20°'T 520 8vT’ 8TI'T 25990
200" — 08¥’ 06 010’ 809 ShE'T #00"— 9ey’ 6.8 010’ 609" 1S€'T 000 — €T 166 S20° L2T 1eT'1 1YSPMIAQ
(454) 1y3eMm [euLIoN
100" — [32d 656 Yrdi} €bg’ +920°C 010" — sze 8TL 810" TSS9 819T 90— SET %985 Tho — oST L18° 1ySramrspun
ANV aS 0 ANV as ¥o HAV as 0o ANV as ¥0 HAV as ¥o ANV as (0] 1Y31oM [EMIdY
uonoejsies 91 S 100d Ieay YS 1ood uonoejsnes I YS 1004 peay ¥s 10od Buk[nq1aqsd ui[nq reuonipes], 1oued woyog
9 [PPOIN S [PPOIN ¥ 1PPOIN € [PPOIN T [PPON T PPOIN
¥TT esT” 1449 860° TS0 [449 e 0pnasd
010 800" £€0° 620° 68T 60T 1dodrayug
€v0° T€0'1 #2x88C°€ 820" 659° <0L1°C (1=) 3ud[nq1aq4D
€€0° 99%°'T #xSTH'E GE0°  8LTT  xxLEEE (1=) 3ud[nq [euonpery,
900° 9LS’ 81T ¥To’ 958" 696'T 800" §8¢° LvT'T L20° 998’ +6€0°C ¥00° 82T 920°'T 010 L0T 8/0'T 9530
500 8GS" 6vT'T S20° 168 966'T 200° L0S° 120°1 920’ €e8’ 86T  S00'— S1T 1L6° 120° 01z €0T'T 1YSPMIAQ
(424) 1y3M [euLioN
£00° 0gs’ ¥2T'T 8€0° 1L6° %59S°T 100" — 60%" 996° 1€0° 018’ <8L1T  LSO'—  6VL° +089’ 600" — €L 656 1y3remIapun
ANV aS (0] ANV as ¥o ANV as (0] ANV as ¥Oo HAV as ¥o ANV as ¥O0 1YS1oMm [ENDY
ﬁoﬁumkw_umw w.w: ysS 1004 Lﬁmw& ysS 1ood EO_uumwwﬁmw w.w: ysS 1004 &uﬁmvr_ |sS 1ood wﬁ_%zﬁﬂth%U METAESD _NEO_H_UN.HH. ~U=NQ QQ.H_
9 [PPOIN S [PPOIN ¥ 1PPOIN € [PPOIN T [PPON T PPOIN

L. Chai, et al.

'sfoq 10j uotndeJSHES 91 pue YI[eay pajel-J[as 1o0od pue uonezrumnda Sulk[nqg Sundoipaid s[epour uoIssa1da1 dNSISOT
¥ d1qelL



L. Chai, et al. Children and Youth Services Review 119 (2020) 105586

~ Table 6
=] ~ S oo -® i . . e
?c 5 S § § CI? o8R8 § N Probability of reporting cyberbullying victimization by gender and actual
weight status: marginal effects of gender and differences in effects of gender
) n oo ® across levels of weight status.
- M T VML DNO DT D
»n N NN N~ - o™ - (=}
Girls Boys Gender Gap (AME of Gender)  Contrasts
~ i
< m oo . T N © a. Normal weight ~ 0.142  0.223 0.081*** d
B | S 35 N8 33w~ ds b. Underweight 0.117  0.159 0.042
=10 - - - e e A . - c. Overweight 0.109  0.221 0.112*
d. Obese 0.237 0.222 —0.016 a, c
@ 3
B = § g ? cl’- E 3 By 8 Note: The “contrast” column reports which gender gaps are significantly dif-
t C - ferent across actual weight status.
© o v o~ ***kp < .001; **p < .01; *p < .05; +p < .10, two-tailed test.
sl & 38§ S8 23558
© B overweight perceptions might be a more important factor determining
o) 50} QN o N+ O @ . ) N . .
T | g 28 § 5 8283 3 § N cl.nldrens and adoles.cen.ts acade.mlc. performance, espec.lally among
’ =10 - A= SR H e e e girls. Moreover, our findings also indicate that cyberbullying and poor
_§‘ - 0 @~ oo self-rated life satisfaction mediate the effect of obesity on poorer aca-
5 2 s 83 883 demic performance among girls. Together, education policymakers
e should allocate more attention and resources, thereby helping children
S N o St 0w m . . C e e . .
£ & S 83 SERS and adolescents avoid exposure to bullying victimization and improve
£ their well-being.
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