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Abstract

Purpose: Although it is well-established that higher weight status youth are at greater risk of
peer victimization, it is unknown how weight status and victimization develop concurrently; thus,
the current study examined the co-occurrence of weight status and victimization trajectories across
early adolescence. Furthermore, the role of ethnicity, including a novel measure of individual-level
ethnic diversity exposure at school, was evaluated.

Methods: Participants included 5,991 U.S. boys and girls (52% female; 32% Latino; 20% white;
14% East/ Southeast Asian; 12% African-American/black) from 26 urban middle schools.
Participants self-reported height and weight as well as peer victimization across four timepoints
from sixth to eighth grade. Survey data was collected between 2009 and 2014.

Results: Growth mixture modeling identified five weight status groups (Low, Moderate, High,
Decreasing, and Increasing) and four victimization groups (Low, High, Decreasing, and
Increasing) trajectories. Parallel growth mixture modeling indicated that adolescents in the
moderate weight status trajectory experienced the least amount of victimization; adolescents in the
high weight status trajectory reported the highest levels of increasing and stable-high
victimization. Moreover, higher weight status youth exposed to greater ethnic diversity at school
were more likely to experience low victimization.

Conclusions: The study highlights the importance of belonging to a normative weight status
trajectory for experiencing low peer victimization, yet also shows the large variability in the
victimization experiences of higher weight status youth. Greater exposure to ethnic diversity at
school appears to play a significant role in offsetting risk of victimization among higher weight
status adolescents.
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At the forefront of child and adolescent health initiatives over the past two decades have
been efforts to reduce the deleterious physical and psychosocial effects of obesity and peer
victimization/bullying [1,2]. Although a wealth of literature has shown that overweight/
obese youth are at greater risk of peer victimization/bullying than normal weight youth [3—
5], little is known about the co-occurring development of these significant health issues. The
current study aimed to expand on previous research by examining co-occurrence of weight
status and peer victimization trajectories across early adolescence. Additionally, given past
studies suggesting that ethnicity plays a significant role in associations between weight
status and peer processes [6-9], the study utilized a novel measure of individual-level ethnic
diversity exposure at school to assess its influence on the relationship between higher weight
status and victimization.

Reflecting growing concern about childhood obesity rates, several studies in the past decade
have identified weight status trajectories among U.S. children/adolescents. Similar trajectory
patterns have been reported: nonobese (low risk of obesity, <95th body mass index [BMI]
percentile, and across time), chronic/stable obesity (high risk of obesity, =95th BMI
percentile, and across time), increasing BMI/adolescent-onset obesity (obesity risk is
initially low but increases over time, particularly in early adolescence), and decreasing BMI/
child-only obesity (obesity risk is initially high but decreases over time, particularly at the
end of childhood) [10-12]. Unlike the abundance of U.S.-based weight status trajectory
studies, most studies specifically evaluating victimization trajectories across childhood/
adolescence have been conducted outside the U.S. [13-15], with some exceptions [16,17].
These studies report that the majority of adolescents do not experience victimization (40%-—
88%); some adolescents are exposed to moderate levels of victimization (11%-49%); and a
smaller subset experience high levels of victimization, as either stable/chronic, increasing, or
decreasing (specific trajectories vary between 2% and 31%).

Although the robust relationship between higher weight status and peer victimization is
well-established [4,18], little is known about the co-occurring development of higher weight
status and victimization in early adolescence, a developmental period when higher weight
status youth are likely to face greater risk of victimization. Because early adolescence is
marked by increased efforts to achieve social acceptance [19], the social context presents a
significant challenge for higher weight status youth. Overweight/obese adolescents are often
met with social stigma and exclusion [9,20]; they are also at greater risk of victimization/
bullying, irrespective of gender [3-5]. Examining the continuity and change of weight status
and victimization trajectories simultaneously will inform whether specific victimization
trajectories are more likely to co-occur with particular weight status trajectories during this
sensitive developmental period.

A growing number of studies have shown ethnicity to be a moderator of the relationship
between weight status and peer processes, suggesting that ethnicity may inform the co-
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occurring development of higher weight status and victimization. Available studies indicate
that higher weight status among white youth places them at greater risk of peer stigma [8,9],
victimization [6], and low acceptance [7] compared to other ethnic groups, particularly
African-Americans. One explanation for these difference hypothesizes that peers’ perception
of an adolescent’s weight status considers the ethnic group norm to which the adolescent
belongs [7]. Although social identity [21] and social norms [22] theories suggest that
adolescents deviating from the weight status norm are more likely to experience
victimization due to not conforming to the group norm, it is important to recognize that
weight status norms vary significantly across ethnicity [23]. Ethnic weight status norms may
place some higher weight status youth at greater risk (e.g., Asian-American and white
adolescents) or lower risk (e.g., African-American and Latino adolescents) of victimization
based on fitting in better or worse with ethnic weight status norms.

An assessment of ethnic diversity exposure at school may further elucidate why weight
status—victimization associations may differ among adolescents. Past studies suggest that in
ethnically diverse contexts where there is a balance of power across ethnic groups, there is
less peer victimization [24,25]. It is possible that multiple racial/ethnic groups in a setting
support a variety of social norms, and thus there are fewer social consequences for deviating
from the norm for any given group [26]. For higher weight status youth, this could mean a
lower risk of victimization when exposed to greater ethnic diversity in school. Greater ethnic
diversity exposure may decrease the saliency of weight status norms on social acceptance;
thus, we hypothesize that greater ethnic diversity exposure at school may protect higher
weight status youth from peer victimization.

The current study aimed to: (1) identify weight status and victimization trajectories in a large
sample of ethnically diverse U.S. adolescents; (2) evaluate co-occurrence of weight status
and victimization trajectories across early adolescence; and (3) examine the role of ethnicity
on co-occurring weight status and victimization trajectories, including the influence of
individual-level ethnic diversity exposure at school.

Method

Participants

The study utilized data from the UCLA Middle School Diversity Project, a longitudinal
study comprised of almost 6,000 adolescents attending urban middle schools in Northern
and Southern California aimed at evaluating the effects of ethnic diversity on developmental
outcomes. Upon Institutional Review Board approval, 26 middle schools were recruited
from the Los Angeles and San Francisco Bay areas: six in the fall of 2009 (Cohort 1), 14 in
the fall of 2010 (Cohort 2), and six in the fall of 2011 (Cohort 3). Students were surveyed at
four timepoints during a single class period (fall and spring of sixth grade, fall of seventh
and eighth grade); students responded to questions independently using a paper-and-pencil
survey as a graduate research assistant read instructions aloud.

Schools varied in sociodemographic differences by design, with some schools selected based
on their ethnically diverse nature (i.e., no single ethnic group comprised a majority of the
population) and others on the ethnic group in the numerical majority (e.g., two majority
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African-American schools). Schools at the extremes of the SES continuum were avoided to
reduce some of the confound between ethnicity and SES; only schools within a 20%-80%
range of free/reduced-price meal eligibility were recruited. Across the 26 schools, 8,874
consent forms were distributed to sixth graders; 81% (7,217) were returned, with 83%
(6,021) of parents granting child participation. Participants comprised 5,991 students (51.6%
female; M = 11.63 years, standard deviation [SD] = .41 at Wave 1). The sample was 32%
Latino; 20% white; 14% East/Southeast Asian; 12% African-American/black; and 22%
belonged to other ethnic groups, including multiethnic/biracial. Across waves, 374
adolescents (6.2%) did not have any BMI data and 54 (.9%) did not have any peer
victimization data.

Ethnicity.—Adolescents were asked, “What is your ethnic group?”, and they selected from
one of 13 options designed to capture heterogeneity in the California school-aged
population; American-Indian, black/African-American, black/other country of origin, East
Asian, Latino, Mexican/Mexican-American, Middle Eastern, Pacific Islander (including
Filipino), South Asian, Southeast Asian, white, multiethnic/biracial, and other. Some groups
were combined for analyses: African-American/black, East/Southeast Asian, and Latino
(including Mexican/Mexican-American), and dummy coded variables for African-
American/black, East/Southeast Asian, Latino, and white were used (e.g., 1 = African-
American/black and 0 = non-African-American/black).

Individual-level ethnic diversity exposure at school.—Ethnic diversity exposure
was measured at the individual-level based on students’ course schedules rather than using a
school-level measurement of ethnic diversity. Since students changed classrooms for each
course, and the racial/ethnic composition of any given classroom could differ from the
racial/ethnic composition of the school, each student was given a diversity score unique to
his/her course schedule representing exposure to ethnic diversity across the school day [26]

Using Simpson’s [27] diversity index, diversity across classes in each participant’s course
schedule was calculated by subtracting from 1 the sum of squared proportions of classmates
from each racial/ethnic group (/) for the total number of racial/ethnic groups (g) in the
school. Diversity scores range between 0 and 1, with O representing no diversity and 1
representing maximum diversity (i.e., the highest probability that any two students drawn
from a given participant’s list of classmates would be from different racial/ethnic groups).
Because diversity scores were highly stable across waves (a = .93), scores were averaged
across waves to create a mean score of individual-level ethnic diversity exposure (M = .66,
SD = .11, and range = 0-.82).

Perceived rate of development.—To account for the relationship between higher

weight status and pubertal onset [28], a proxy measure of pubertal timing [29] asked
participants at Wave 1, “Do you think you are developing (looking like a woman/man) faster
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or slower than most girls/boys your age?” Response choices ranged from 1 = much slowerto
5 = much faster (M = 3.16, SD = .98, and range = 1-5).

Weight status.—Self-reported height and weight was used to measure BMI. A BMI
(kg/m?2) percentile was calculated for each participant using age- and gender-specific BMI
percentile distributions from the CDC 2000 growth charts [30]. BMI percentiles are
commonly used for estimating weight status trajectories in children/ adolescents [10 -12].

Self-perceived peer victimization.—Four items were adapted from the peer
victimization scale [31] using the format of Harter’s Self-Perception Profile for Children
[32]. Adolescents were presented with two statements separated by the word “but” with each
statement reflecting high or low victimization. Participants first chose whether they were
more like the kids described in the statement on the left or right side of “but201D (e.g.,
“Some Kids are often picked on by other kids BUT other kids are not picked on by other
kids”), and then marked whether the chosen statement was “really true for me” or “sort of
true for me.” Responses were scored on a four-point scale and reverse coded when necessary
(e.g., 1 = not often picked on/ really true for me, 2 = not often picked on/sort of true for me,
3 = often picked on/sort of true for me, and 4 = often picked on/ really true for me). The
other items assessed name-calling/teasing, gossiping/talking behind one’s back, and hitting/
pushing. The items were averaged at each wave (a = .77-.79 across Waves 1-4); higher
scores represent higher self-perceived victimization.

Growth mixture modeling (GMM) was used to identify separate trajectories of weight status
and victimization; subsequently, parallel growth mixture modeling (PGMM) assessed co-
occurring trajectories of weight status and victimization and covariates were added to the
PGMM to examine predictors of co-occurring trajectories. Analyses were conducted with
Mplus 8 [33]. GMM captures heterogeneity within the population by identifying different
growth trajectories of a latent variable based on unique intercepts and slopes [34]. An
increasing number of classes are estimated until an optimal model is identified. Statistical
indices, including the widely used Bayesian information criterion (BIC; [17,35]) and Lo-
Mendell-Rubin likelihood ratio test (LMR LRT; [36]) are used to identify the best-fitting
model. PGMM estimates the unique developmental growth parameters of two distinct
processes and how each process relates to the other across time [37]; thus, PGMM estimated
the probability of cross-classification between a specific weight status trajectory and
victimization trajectory (e.g., conditional probability of being in an increasing weight status
trajectory and increasing victimization trajectory). Covariates of the co-occurring trajectories
were evaluated within the PGMM. A well-validated three-step approach [38] accounted for
classification error. Gender, ethnicity, rate of development, and ethnic diversity exposure
were examined as predictors of co-occurring trajectory membership (e.g., the influence of
greater ethnic diversity exposure on belonging to both a stable-high weight status trajectory
and stable-high victimization trajectory).
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Table 1 presents descriptive statistics and correlations for BMI percentile and peer
victimization across timepoints.

Trajectories of weight status and peer victimization

Weight status trajectories.—Model fit was evaluated across an increasing number of
trajectory classes. The BIC and LMR LRT indicated that the five-class model was optimal
(Table 2). Figure 1 presents the estimated weight status trajectories. As a reference, a BMI
<5th percentile is underweight, BMI =85th percentile is over-weight, and BMI =95th
percentile is obese. The smallest trajectory classes represented adolescents with decreasing
(6.0%) or increasing (7.5%) BMI. The other three trajectories were characterized by: stable
low BMI at the 20th percentile (19.9%); stable moderate BMI at the 50th percentile (24.3%);
and stable high BMI around the 82nd percentile (42.3%).

Peer victimization trajectories.—The four-class model was identified as the best-fitting
(Table 2). The LMR LRT indicated that the four-class model was optimal. Although the BIC
was smaller for the five-class versus four-class model, the BIC plateaued at the three- class
model; furthermore, the four-class model had meaningful and distinct trajectories. Figure 1
presents the estimated victimization trajectories. The smallest class (9.2%) was
characterized by high levels of victimization; conversely, the largest class (52.9%) reflected
low levels of victimization. The two remaining classes were characterized by decreasing
(18.6%) and increasing (19.3%) victimization.

Co-occurring weight status and peer victimization trajectories

Parallel growth trajectories.—After identifying the weight status and peer victimization
trajectories with GMM, PGMM was utilized to assess co-occurring trajectories of weight
status and victimization. Figure 2 presents the conditional probabilities of membership in
one type of trajectory (i.e., victimization) given membership in another type of trajectory
(i.e., weight status).

Compared to all other weight status trajectories, adolescents in the Moderate weight status
trajectory had the highest probability of membership in the Low victimization trajectory
(72.6%) and lowest probability of membership in the High victimization trajectory (.8%).
The Low weight status trajectory fared similarly, albeit with lower probability in the Low
victimization trajectory (61.9%), and slightly higher probability in the High victimization
trajectory (5.3%). The High and Increasing weight status trajectories had similar
probabilities across victimization trajectories. Less than half belonged to the Low
victimization trajectory (44.6% High weight status; 43.9% Increasing weight status). Just
greater than 10% were classified into the High victimization trajectory (12.3% High weight
status; 11.2% Increasing weight status) and around 15% to 20% belonged to the Increasing
victimization trajectory (18.3% High weight status; 14.3% Increasing weight status). Most
adolescents in the Decreasing weight status trajectory were classified into the Low (46.0%)
and Decreasing (34.1%) victimization trajectories; 19% were classified in the High
victimization trajectory and few (.9%) in the Increasing victimization trajectory.
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Covariates of co-occurring trajectories.—Covariates were simultaneously added into
the PGMM using a multinomial regression framework to assess the likelihood of
membership in specific co-occurring trajectories given selected predictors: gender, ethnicity
(African-American/black, East/Southeast Asian, Latino, and white), rate of development,
and individual-level ethnic diversity exposure at school. Table 3 presents covariate results
indicating the likelihood of belonging to a particular peer victimization trajectory (reference
class: Low victimization trajectory) given membership in the High weight status trajectory;
key covariate findings for the other weight status trajectories (Moderate, Low, Increasing,
and Decreasing) are included below.

Among those in the Moderate weight status trajectory, no covariates were associated with
membership in a specific victimization trajectory. However, among those in the Low weight
status trajectory: lower levels of ethnic diversity exposure predicted to the Increasing
victimization trajectory (8= -2.61, odds ratio [OR] = .07, and p <.05); females were less
likely to belong to the High victimization trajectory (8= —2.05, OR = .13, and p <.001); and
white students were less likely to belong to the Decreasing victimization trajectory (8= -
1.58, OR = .21, and p <.01) compared to the Low victimization trajectory.

As noted in Table 3, adolescents in the High weight status trajectory with greater exposure to
ethnic diversity had a higher like-lihood of belonging to the Low victimization trajectory
compared to any other victimization trajectory (High: g =4.32, OR = 75.19, and p <.001;
Increasing: S =4.16, OR = 64.07, and p <.001; Decreasing f=2.82, OR = 16.78, and p <.
001). No covariates predicted membership in specific victimization trajectories for the
Increasing weight status trajectory. For the Decreasing weight status trajectory, adolescents
with lower levels of ethnic diversity exposure (8= —5.66, OR =.003, and p <.01), as well as
girls (8=1.07, OR = 2.92, and p <.05), had a higher likelihood of belonging to the High
versus Low victimization trajectory.

Discussion

A critical aspect of this study was understanding how weight status and victimization
trajectories are linked across early adolescence, as well as evaluating whether ethnic
diversity exposure at school can inform why some higher weight status youth are more
vulnerable to experiencing victimization. Adolescents who fell in the middle of BMI across
early adolescence experienced the least amount of victimization, supporting social norm
theories highlighting the benefits of conforming to the group norm. On the other hand,
adolescents with a higher weight status across early adolescence reported the highest levels
of increasing and stable-high victimization. Adolescents’ exposure to ethnic diversity in
school was a significant predictor of co-occurring weight status and victimization
trajectories. Adolescents in the High weight status trajectory exposed to greater ethnic
diversity were more likely to belong to the Low victimization trajectory compared to other
victimization trajectories, signifying the importance of the ethnic context in understanding
the relationship between weight status and peer victimization in adolescence.

Adolescents in the Moderate weight status trajectory fared best—close to 75% were classified
in the Low Victimization trajectory and very few (less than 1%) belonged to the High
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Victimization trajectory. The robust association between falling in the middle range of BMI
and low victimization across early adolescence highlights the significance of fitting in with
the group norm during this period. Adolescents in the 50th percentile of BMI typically
reflect an average body size, suggesting that being closer to the overall group weight status
norm substantially decreases risk of victimization, especially stable-high victimization.
Moreover, neither gender, ethnicity, nor ethnic diversity exposure were associated with
victimization trajectories among those in the Moderate weight status trajectory, further
bolstering evidence that being part of the overall group norm for weight status is particularly
salient for offsetting victimization.

Although it was expected that those in the highest weight status trajectory would experience
the most problematic victimization (and about a third were classified into the High or
Increasing victimization trajectories), it was not expected that almost half would be
classified in the Low victimization trajectory. These results show notable variability of
victimization experiences across higher weight status youth, and school ethnic diversity
exposure may ultimately explain why victimization experiences vary more than expected
among higher weight status youth. Adolescents in the High weight status trajectory exposed
to greater ethnic diversity were more likely to belong to the Low victimization than any
other victimization trajectory, suggesting greater ethnic diversity exposure may be a
protective factor against victimization among high weight status youth. Greater ethnic
diversity likely promotes multiple social norms related to beauty/physical appearance (not
just white, Westernized ideals that promote thinness). Thus, there may be greater
opportunities for adolescents with differing body sizes to fit in with a norm, thereby
decreasing risk of victimization stemming from deviation from social norms [26].

Ethnic diversity exposure in school settings is a potentially modifiable contextual variable
that warrants further attention. The findings of this study suggest that greater exposure to
ethnic diversity in school settings may promote a more inclusive environment where higher
weight status youth are likely to find peers that are accepting of them. Greater ethnic
diversity may not only build tolerance but ultimately increase acceptance of differing body
sizes and ideals of beauty. Whether this is due to an increased number of weight status
norms is unknown, but the results indicate there is a benefit of having greater ethnic
diversity exposure at school for higher weight status youth. Examining underlying
mechanisms that decrease victimization risk among higher weight status youth is critical
because it may provide higher weight status youth the opportunity to focus on healthier
behaviors versus self- blaming attitudes that increase risk of psychosocial maladjustment.
Future work should take a more nuanced approach to understanding the role the ethnic
context plays in weight status- -victimization associations, including the representation of
particular ethnic groups in school, as differences in weight norms across ethnicity may
significantly contribute to risk of victimization.

Limitations of the study need to be acknowledged. The study relied on self-reported versus
measured BMI. Although past research has indicated that self-reported BMI is generally
consistent with direct measurement among adolescents [39,40], a higher likelihood of
missing data and underreporting of weight is common. Underreporting and missing data are
an impediment, but utilizing multiple waves of data across early adolescence increased the
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validity and availability of BMI data for trajectory analyses. Additionally, the study was
limited in its ability to parse out the effects of ethnicity versus SES on weight status and
victimization. The study avoided the extremes of the SES continuum by only recruiting
schools within the 20%-80% eligibility for free/reduced- price meals to reduce SES
variability in the sample; however, the significance of the study findings need to be weighed
against the lack of SES measures in the analyses.

Despite these limitations, the current study addressed significant research questions
pertaining to the co-occurrence of weight status and peer victimization in adolescence. The
findings speak to the importance of fitting in with the social norm, in this case reflecting the
50th BMI percentile. As social norms theories emphasize [21,22], fitting in with the peer
norm is vital to social acceptance in early adolescence, and body size norms are not an
exception. This study also captured the variability of victimization experienced by higher
weight status youth. Greater ethnic diversity exposure appears to be a key aspect of the
school context that should not be disregarded; understanding the aspects of ethnic diversity
that may buffer higher weight status youth from peer victimization may ultimately have a
significant impact on antibullying/victimization efforts.

Acknowledgments

Funding

This research was supported by grants from the National Institute of Child Health and Human Development
(5R01HD059882) and the National Science Foundation (0921306).

References

[1]. Dietz WH. The response of the US Centers for Disease Control and Prevention to the obesity
epidemic. Annu Rev of Public Health 2015;36:575-96. [PubMed: 25581155]

[2]. Ttofi MM, Farrington DP. Effectiveness of school-based programs to reduce bullying: A
systematic and meta-analytic review. J Exp Criminol 2011;7:27-56.

[3]. Juvonen J, Lessard LM, Schacter HL, Suchilt L. Emotional implications of weight stigma across
middle school: The role of weight-based peer discrimination. J Clin Child Adolesc Psychol
2017,46:150-8. [PubMed: 27617887]

[4]. Puhl RM, Luedicke J, Heuer C. Weight-based victimization toward overweight adolescents:
Observations and reactions of peers. J Sch Health 2011;81:696—703. [PubMed: 21972990]

[5]. van Geel M, Vedder P, Tanilon J. Are overweight and obese youths more often bullied by their
peers? A meta-analysis on the relation between weight status and bullying. Int J Obes
2014;38:1263-7.

[6]. BeLue R, Francis LA, Colaco B. Mental health problems and overweight in a nationally
representative sample of adolescents: Effects of race and ethnicity. Pediatrics 2009;123:697-702.
[PubMed: 19171640]

[7]. Lanza HI, Echols L, Graham S. Deviating from the norm: Body mass index (BMI) differences and
psychosocial adjustment among early adolescent girls. J Pediatr Psychol 2013;38:376-86.
[PubMed: 23248348]

[8]. Neumark-Sztainer D, Story M, Faibisch L. Perceived stigmatization among overweight African-
American and Caucasian adolescent girls. J Adolesc Health 1998;23:264-70. [PubMed:
9814386]

[9]. Strauss RS, Pollack HA.. Social marginalization of overweight children. Arch Pediatr Adolesc Med
2003;157:746-52. [PubMed: 12912779]

J Adolesc Health. Author manuscript; available in PMC 2019 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

H.etal.

[10].
[11].
[12].

[13].

[14].

[15].

[16].

[17].

[18].
[19].
[20].
[21].
[22].

[23].

[24].
[25].
[26].
[27].
[28].
[29].
[30].
[31].
[32].
[33].

[34].
[35].

Page 10

Huang D, Lanza HI, Wright-Volel K, Anglin MD. Developmental trajectories of childhood
obesity and risk behaviors in adolescence. J Adolesc 2013;36:139-48. [PubMed: 23199644]

Li C, Goran MI, Kaur H, et al. Developmental trajectories of overweight during childhood: Role
of early life factors. Obesity 2007;15:760-71. [PubMed: 17372328]

Xie B, Ishibashi K, Lin C, et al. Overweight trajectories and psychosocial adjustment among
adolescents. Prev Med 2013;57:837-43. [PubMed: 24075819]

Brendgen M, Girard A, Vitaro F, et al. Personal and familial predictors of peer victimization
trajectories from primary to secondary school. Dev Psychol 2016;52:1103-14. [PubMed:
27253264]

Pepler D, Jiang D, Craig W, Connolly J. Developmental trajectories of bullying and associated
factors. Child Dev 2008;79:325-38. [PubMed: 18366426]

Sumter SR, Baumgartner SE, Valkenburg PM, Peter J. Developmental trajectories of peer
victimization: Off-line and online experiences during adolescence. J Adolesc Health
2012;50:607-13. [PubMed: 22626488]

Biggs BK, Vernberg E, Little TD, et al. Peer victimization trajectories and their association with
children’s affect in late elementary school. Int J Behav Dev 2010;34:136-46.

Nylund K, Bellmore A, Nishina A, Graham S. Subtypes, severity, and structural stability of peer
victimization: What does latent class analysis say? Child Dev 2007;78:1706-22. [PubMed:
17988316]

Puhl RM, Latner JD, O’Brien K, et al. Cross-national perspectives about weight- based bullying
in youth: Nature, extent, and remedies. Pediatr Obes 2015;11:241-50. [PubMed: 26149218]
LaFontana KM, Cillessen AHN. Developmental changes in the priority of per-ceived status in
childhood and adolescence. Soc Dev 2010;19:130-47.

Puhl RM, Heuer CA. Obesity stigma: Important considerations for public health. Am J Public
Health 2010;100:1019-28. [PubMed: 20075322]

Tajfel H, Turner JC. The social identity theory of inter-group behavior In: Worchel S, Austin LW,
editors. Psychology of intergroup relations. Chicago, IL: Nelson-Hall; 1986 p. 33—48.
Berkowitz AD. An overview of the social norms approach In: Lederman L, Stewart L, editors.
Changing the culture of college drinking. Cresskill, NJ: Hampton Press; 2005 p. 193-214.
Ogden CL, Carroll MD, Lawman HG, et al. Trends in obesity prevalence among children and
adolescents in the United States, 1988-1994 through 2013-2014. JAMA 2016;315:2292-9.
[PubMed: 27272581]

Felix ED, You S. Peer victimization within the ethnic context of high school. J Community
Psychol 2011;39:860-75.

Juvonen J, Kogachi K, Graham S. When and how do students benefit from ethnic diversity in
middle school. Child Dev 2018;89:1268-82 10.1111/cdev.12834. [PubMed: 28631304]

Echols L, Graham S. For better or worse: Friendship choices and peer victimization among
ethnically diverse youth in the first year of middle school. J Youth Adolesc 2016;45:1862—76.
[PubMed: 27272516]

Simpson EH. Measurement of diversity. Nature 1949;163:688.

Kaplowitz PB. Link between body fat and timing in puberty. Pediatrics 2008;121:5208-17.
[PubMed: 18245513]

Dubas JS, Graber JA, Petersen AC. A longitudinal investigation of adoles-cents’ changing
perceptions of pubertal timing. Dev Psychol 1991;27: 580-6.

Kuczmarski RJ, Ogden CL, Grummer-Strawn LM, et al. CDC growth charts: United States
advance data from vital and health statistics. No. 314. National Center for Health Statistics, 2010.
Neary A, Joseph S. Peer victimization and its relationship to self-concept and depression among
schoolgirls. Pers Individ Dif 1994;16:183-6.

Harter S The perceived competence scale for children. Child Dev 1982;53:87-97.

Muthén LK, Muthén BO. Mplus user’s guide. 8th ed Los Angeles, CA: Muthén & Muthén.
Muthén BO. Beyond SEM: General latent variable modeling. Behaviormetrika 2002;29:81-117.
Schwartz G Estimating the dimension of the model. Ann Stat 1978;6:461-4.

J Adolesc Health. Author manuscript; available in PMC 2019 November 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

H.etal.

Page 11

[36]. Lo Y, Mendell NR, Rubin DB. Testing the number of components in a normal mixture.
Biometrika 2001;88:767—78.

[37]. Wu J, Witkiewitz K, McMahon RJ, Dodge KA. A parallel process growth mix-ture model of
conduct problems and substance use with risky sexual behav-iors. Drug Alcohol Depend
2010;111:207-14. [PubMed: 20558013]

[38]. Asparouhov T, Muthén B. Auxiliary variables in mixture modeling: Three-step approaches using
Mplus. Struct Equ Model 2014;21:329-41.

[39]. Brener ND, Mcmanus T, Galuska DA, et al. Reliability and validity of self-reported height and
weight among high school students. J Adolesc Health 2003;32:281-7. [PubMed: 12667732]

[40]. Field AE, Aneja P, Rosner B. The validity of self-reported weight change among adolescents and
young adults. Obesity 2007;15:2357-64. [PubMed: 17890505]

J Adolesc Health. Author manuscript; available in PMC 2019 November 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

H.etal.

Page 12

IMPLICATIONS AND CONTRIBUTIONS

This study examined co-occurring trajectories of weight status and peer victimization
across early adolescence. Using a novel measure of individual-level exposure to ethnic
diversity, the study indicates that greater ethnic diversity in schools may offset some of
the risk of victimization among higher weight status adolescents.
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Figurel.
Weight status and peer victimization trajectories across early adolescence.

J Adolesc Health. Author manuscript; available in PMC 2019 November 01.



1duosnuey Joyiny 1duosnuepy Joyiny 1duosnuepy Joyiny

1duosnuey Joyiny

H.etal.

100

Probability (%)
= N WA O N ® ©
o o © & © © & © & ©

Page 14

Probability of Victimization Trajectory based on Weight Status Trajectory

® High Victimization
# Increasing Victimization
m Decreasing Victimization

® Low Victimization

High BMI Increasing  Decreasing Low BMI Moderate BMI
BMI BMI

Figure 2.
Co-occurring weight status and peer victimization trajectory membership.
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