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Abstract 

Background: Weight stigma is prevalent among young people and harmful to health. The current study used a 
health equity lens to examine cross‑sectional and longitudinal associations between experiencing weight teasing (a 
form of weight stigma) with a range of weight‑related health behaviors and weight status in an ethnically/racially and 
socioeconomically diverse sample of young people. We also assessed whether ethnicity/race and adolescent socio‑
economic status (SES) operated as effect modifiers in these relationships.

Methods: Adolescents (n = 1568) were enrolled in EAT 2010–2018 (Eating and Activity over Time) and followed 
into young adulthood. Weight teasing; screen time; moderate‑to‑vigorous physical activity (MVPA); sleep duration; 
breakfast frequency; fruit, vegetable, sugar‑sweetened beverage (SSB), and fast‑food intake; and body mass index 
(BMI) were assessed at baseline (mean age = 14.4 years) and eight‑year follow‑up (mean age = 22.2 years). Multivariate 
linear regression estimated marginal means and 95% confidence intervals. All analyses adjusted for BMI and sociode‑
mographic characteristics.

Results: Weight teasing was cross‑sectionally associated with longer screen time, shorter sleep duration, and higher 
BMI during adolescence; and cross‑sectionally associated with shorter sleep duration, lower breakfast frequency, 
higher fast‑food intake, higher SSB intake, and higher BMI during young adulthood. In the longitudinal analyses, 
weight teasing was not associated with health behaviors but did predict higher BMI (teased: 28.2 kg/m2, not teased: 
26.4 kg/m2, p < 0.001). White and higher adolescent SES subgroups had higher MVPA, more frequent breakfast intake, 
lower fast‑food intake, and lower BMI than their respective counterparts. The relationships between weight teasing 
and health behaviors and weight status were largely consistent across ethnic/racial and adolescent SES subgroups.

Conclusions: Findings add to growing evidence that weight‑based mistreatment poses a threat to weight‑related 
health and that young people across ethnic/racial and SES subgroups are vulnerable to the negative effects of weight 
teasing. Limitations include attrition at follow‑up and the self‑reported nature of many measures. Results suggest a 
need for increased attention to existing recommendations to reduce weight stigma in young people from diverse 
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Background
Obesity is prevalent among adolescents and adults 
worldwide and is a risk factor for a number of chronic 
diseases such as cardiovascular disease, stroke, and type 
2 diabetes [1–3]. In the United States (U.S.), obesity dis-
proportionately affects Black, Indigenous, and other 
people of color (BIPOC) and people from low socioeco-
nomic backgrounds, thus efforts to address this vital pub-
lic health issue benefit from use of a health equity lens 
[4–6]. With the goal of improving health for the popula-
tion as a whole, a health equity lens aims to identify and 
decrease health disparities in marginalized populations 
by acknowledging and attempting to correct the fact 
that research investigators and study participants often 
overrepresent privileged groups (e.g., white, middle- to 
upper-class) thus the conclusions and corresponding 
interventions might miss key factors important in meet-
ing the health needs of underserved populations [4].

An important aspect of addressing weight-related 
health through a health equity lens is to focus on the neg-
ative social aspects of high body weight, namely societal 
weight stigma [7]. Weight stigma is based on social deval-
uation of people due to their high weight status or large 
body size, including stereotypes that these individuals 
lack willpower or discipline, are lazy, or are unmotivated 
[8]. This stigma manifests as prejudice and discrimina-
tion and can affect people across the weight spectrum. 
During adolescence and young adulthood, weight stigma 
most often occurs in the forms of teasing, bullying, and 
victimization [9], and is a common experience, with U.S. 
studies estimating prevalence in young people at 23–32% 
[10, 11]. Given the potential for intersectional impacts 
to young people who identify as BIPOC and those from 
low socioeconomic status (SES) households [12, 13], it 
is important to understand if the prevalence of weight-
stigmatizing experiences differs by ethnicity/race or SES 
[14, 15] and how associations between weight stigma 
and weight-related health differ by these characteristics. 
Some studies have demonstrated no differences by eth-
nicity/race in the prevalence of weight stigma [13, 16], 
while other studies, including our prior work with this 
sample, have found a higher prevalence among BIPOC 
young people when compared to their white counterparts 
[15, 17]. Less work has focused on prevalence differ-
ences by SES [14], but our recent study found that weight 

teasing was more prevalent among young people from 
low SES backgrounds when compared to their higher SES 
counterparts [15]. Findings from this study were based 
on unadjusted analyses, given that the research goal was 
to describe sociodemographic differences in the preva-
lence of weight teasing.

To date, several studies in young people have demon-
strated that experiencing weight stigma is a risk factor for 
poor psychosocial and behavioral health outcomes, such 
as higher prevalence of depressive symptoms [18–20], 
substance use [21], body dissatisfaction [18, 22], disor-
dered eating behaviors [15, 17, 23–26], self-harm [18], 
social isolation [27], school avoidance [28], and low self-
esteem [18, 20, 29, 30]. In addition, studies have found 
that weight stigma, above and beyond any effects of base-
line weight status, is a risk factor for future weight gain 
[25, 31–34].

Despite evidence of associations between experiencing 
weight stigma and these adverse health outcomes, what 
remains more elusive is whether weight-stigmatizing 
experiences are a risk factor for weight-related health 
behaviors promoted by public health campaigns and 
monitored by healthcare providers, such as screen time; 
physical activity; sleep duration; and intake of breakfast, 
fruit, vegetables, sugar-sweetened beverages (SSB), and 
fast-food [35]. Few studies in young people have exam-
ined these relationships; in those that have, the focus has 
been on links between weight stigma and physical activ-
ity, yielding mixed results [36]. While some studies have 
reported associations between weight stigma and lower 
physical activity self-efficacy and motivation [19, 20, 
22], physical activity avoidance [21, 28] and lower levels 
of physical fitness [20], other studies have reported null 
associations between weight stigma and physical activ-
ity levels [20, 22, 37] or mixed results [38]. One study in 
young people examined the relationship between weight 
stigma and sleep outcomes and found that the frequency 
of weight-based victimization at school and weight teas-
ing from family members were both associated with self-
reported difficulty falling asleep, although there were no 
associations with weight teasing from peers [38]. To our 
knowledge, no studies in adolescents and young adults 
have examined the relationship between weight stigma 
and screen time, breakfast intake, fruit intake, vegetable 
intake, SSB intake, or fast-food intake, although in adults, 

ethnic/racial and socioeconomic backgrounds including training for healthcare providers to better equip them to 
address the harms of weight teasing and foster more compassionate care to promote health‑supporting behaviors in 
young people.
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weight-stigmatizing experiences have been linked with 
higher energy intake [39] and higher intake of conveni-
ence foods such as fast-food and SSBs [40].

Furthermore, given structural inequities in the U.S., 
both BIPOC young people and young people from low 
SES backgrounds are disproportionately at risk for worse 
nutrition-, fitness-, and weight-related health outcomes 
[41, 42]. Socio-environmental contributions to these dis-
parities include inequitable access to: 1) healthcare [5, 
6], 2) opportunities to safely walk and play in one’s own 
neighborhood [43, 44], 3) developmentally-appropriate 
organized physical activities (i.e., dance, sports) [44], and 
4) nutritious food [5, 41, 45]. Factors that play a role in 
inequitable access to nutritious food include high preva-
lence of fast-food and convenience stores in low-income, 
primarily BIPOC neighborhoods [5, 46], discriminatory 
farm subsidies [47, 48], targeted marketing of nutrient 
poor, energy dense foods to BIPOC communities [5, 46], 
and food policies that make these foods the accessible 
and affordable option [5, 45]. Because young people who 
have been marginalized by these environments may be 
vulnerable to intersectional forms of stigma (e.g. racism 
intersecting with weight stigma), it is important to eluci-
date the relationship between weight-based mistreatment 
and weight-related health to improve understanding of 
key factors involved in meeting the needs of these young 
people.

The present study begins to address these important 
gaps by examining associations between weight teasing 
and weight status and health behaviors in an ethnically/
racially and socioeconomically diverse cohort of young 
people. We investigated whether weight teasing is associ-
ated with the outcomes of screen time, physical activity, 
sleep duration, and intake of breakfast, fruit, vegetables, 
SSBs, fast-food, and body mass index (BMI), cross-sec-
tionally during both adolescence and young adulthood, 
and longitudinally over an eight-year follow-up. Addi-
tionally, we investigated whether health disparities are 
present in this sample, specifically whether our study’s 
outcomes are higher or lower based on ethnicity/race 
and adolescent SES and whether ethnicity/race and ado-
lescent SES operate as effect modifiers in these relation-
ships. We hypothesized that exposure to weight teasing 
would be associated with higher weight status in all three 
main effects analyses. We also hypothesized that partici-
pants who were BIPOC and from lower socioeconomic 
backgrounds would have outcomes considered to be less 
supportive of health when compared to their white and 
high SES counterparts. The other research questions 
had no a priori hypotheses and were considered explor-
atory given the mixed or limited literature on the main 
effects associations between weight-stigmatizing experi-
ences and these health behaviors and given the paucity 

of literature examining whether ethnicity/race and SES 
operate as effect modifiers in these relationships. Investi-
gating these underexamined questions can help improve 
understanding of the weight stigma-health behavior rela-
tionship among young people from diverse backgrounds, 
help clarify how weight stigma contributes to adverse 
health outcomes, and point to specific areas of focus for 
future research.

Methods
Study design and participants
Data were collected as part of EAT 2010–2018 (Eating 
and Activity over Time), a population-based, longitudinal 
study designed to examine dietary intake, physical activ-
ity, weight control behaviors, weight status, and factors 
associated with these outcomes in young people [49]. 
For EAT 2010, the study population included adolescents 
from 20 public middle and high schools in the urban 
area of Minneapolis/St. Paul, in the State of Minnesota, 
in the U.S. Adolescents completed classroom surveys 
and anthropometric measures at school [50]. The fol-
low-up EAT 2018 assessment was designed to examine 
changes in weight-related outcomes as participants pro-
gressed through adolescence and into young adulthood. 
Participants completed the baseline EAT 2010 study as 
adolescents during the 2009–2010 academic year and 
completed the follow-up EAT 2018 survey as young 
adults in 2017–2018.

Of the original 2793 participants, 410 (14.7%) were 
lost to follow-up for various reasons, primarily missing 
contact information at EAT 2010 or no address found 
at follow-up (n = 397). Invitations to participate in the 
online EAT 2018 survey were mailed to the remaining 
2383 young people. To encourage participation, non-
responders were mailed up to eight reminders. Addi-
tional attempts were made to contact young people using 
email, phone calls, text messages, messaging through 
social media, and home visits. The University of Minne-
sota’s Institutional Review Board Human Subjects Com-
mittee approved all study protocols.

Survey development
For the EAT 2010 survey, a 235-item self-report instru-
ment, test–retest reliability of measures and internal 
consistency of survey items were assessed in a sepa-
rate sample of 129 middle and high school students 
over a one-week period [50]. To allow for longitudi-
nal comparisons, key items from the EAT 2010 survey 
were retained on the follow-up EAT 2018 survey [49]. 
For EAT 2018, test–retest reliability of measures was 
assessed in a subgroup of 112 young adult participants 
over a three-week period. A semi-quantitative Food 
Frequency Questionnaire (FFQ) was administered with 
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the EAT 2018 survey to assess usual past year intake 
of fruit, vegetables, SSBs, and other food groups. Pre-
vious studies have examined and reported on the reli-
ability and validity of intake estimates [51–53]. At 
baseline (EAT 2010), the 152-item youth version of the 
FFQ, the Young Adult Food Frequency Questionnaire 
(YAQ), was used to assess dietary intake; it has under-
gone extensive testing for validity and reproducibility 
in adolescents [54, 55]. For both the FFQ and the YAQ, 
participant responses were excluded if they reported 
a biologically implausible level of total energy intake 
(< 500  kcal/day or > 5000  kcal/day) or left 20 or more 
items blank (4.4% at baseline, 11.1% at follow-up).

Primary measures
Weight teasing
Weight teasing was assessed at baseline and follow-
up using the identical question, “How often do any of 
the following things happen? ….. You are teased about 
your weight.” Responses included “never, less than once 
a year, a few times a year, a few times a month, and at 
least once a week” [56]. This variable was dichotomized 
with “never” coded as “no” and all other response options 
coded as “yes” (test‐retest r = 0.73). Dichotomous coding 
was used because previous studies in young people have 
shown that reports of ever experiencing weight teasing 
(versus never) are predictive of adverse health outcomes 
[17, 18, 25]. At baseline, 2.7% were missing this variable; 
2.8% were missing it at follow-up.

Screen time
To assess screen time at baseline, participants were 
asked “In your free time on an average weekday….how 
many hours do you spend doing the following activities?” 
Activities included “watching TV/DVDs/videos; using a 
computer (not for homework); Xbox/Play-station/other 
electronic games that you play while sitting.” Due to secu-
lar changes in device use among the population of young 
people, screen time at follow-up was assessed with the 
following question, “On an average weekday…how many 
hours of recreational screen time (for example, television, 
computer, social media, video games, smartphone or tab-
let) do you have a day? Do not include activities you do 
for work or school.” At both timepoints, the same ques-
tion was additionally asked for an average weekend day; 
seven response options ranged from 0 to 5 + hours for 
each question; and weekly screen time hours were calcu-
lated from a weighted mean [57]. Test–retest reliability 
was r = 0.86 (baseline) and r = 0.76 (follow-up). At base-
line, 0.1% were missing this variable; 1.2% were missing it 
at follow-up.

Physical activity
The modified Godin-Shephard Leisure-Time Exer-
cise Questionnaire recall was used to assess hours of 
past-week exercise at both baseline and follow-up [58, 
59]. Each item included relevant exercise examples for 
strenuous exercise (aerobics, basketball), moderate 
exercise (skiing, dancing), and mild exercise (bowling, 
golf ) with six response options ranging from “none” 
to “6 + hours a week.” The midpoint of each response 
was used to calculate the sum of moderate-to-vigorous 
physical activity (MVPA) hours per week [60]. Test–
retest reliability was r = 0.85. At baseline, 0.2% were 
missing this variable; 0.5% were missing it at follow-up.

Sleep duration
Sleep duration was assessed by asking, “On an aver-
age weekday (Monday-Friday), what time do you go to 
bed (to go to sleep)? What time do you get out of bed 
(to start your day)?” These questions were repeated for 
the weekend, and the same method was used to assess 
sleep duration at baseline and follow-up. Hours per 
night were averaged across weekday and weekend days 
(range: 4–16) [61]. Test–retest reliability was r = 0.56. 
At baseline, 6.9% were missing this variable; 9.7% were 
missing it at follow-up.

Breakfast intake
Frequency of breakfast intake was assessed at both 
baseline and follow-up by asking, “During the past 
week, how many days did you eat breakfast?” Response 
options were “never, 1–2 days, 3–4 days, 5–6 days, and 
every day” [62]. They were recoded as number of days 
per week (range: 0–7, test–retest r = 0.76). At baseline, 
0.2% were missing this variable; 0.6% were missing it at 
follow-up.

Fruit and vegetable intake
Fruit and vegetable intake were assessed using the YAQ 
at baseline and the FFQ at follow-up. A daily serving 
was defined as the equivalent of one-half cup for fruit 
and vegetables, and vegetables excluded potatoes. 
Daily servings of fruit and vegetables were summed 
separately  (rangefruit: 0–10,  rangevegetables: 0–8). For fruit 
intake, 1.5% were missing this variable at baseline and 
5.2% at follow-up. For vegetable intake, 1.5% were miss-
ing this variable at baseline and 8.5% at follow-up.

Sugar‑sweetened beverage intake
As a part of the YAQ at baseline and the FFQ at follow-
up, participants were asked to report their intake over 
the past year of regular (i.e., non-diet) soda. Responses 
ranged from “never / < 1 glass per month” to “ ≥ 3 
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glasses per day.” On the EAT 2010 and 2018 surveys, 
participants were asked, “In the past year, how many 
times did you usually drink….an energy drink (such as 
Red Bull, Full Throttle, Rockstar, etc.)….a sports drink 
(such as Gatorade, Powerade, etc.)?” Response options 
ranged from “never or less than once per month” to “2 
or more per day.” A serving was defined as the equiv-
alent of one glass, bottle, or can. Regular soda, sports 
drinks, and energy drinks were aggregated to create 
the SSB variable (range 0–28 servings per week) [63]. 
At baseline, 0.5% were missing this variable; 6.4% were 
missing it at follow-up.

Fast‑food intake
At both baseline and follow-up, participants reported 
fast-food intake by answering the following question, 
“In the past month, how often did you eat something 
from the following types of restaurants… (1) traditional 
‘burger-and-fries’ fast-food restaurant…(2) Mexican 
fast-food restaurant…(3) fried chicken…(4) sandwich or 
sub shop…(5) pizza place.” Response options included 
“never/rarely, 1–3 times per month, 1–2 times per week, 
3–4 times per week, 5–6 times per week, and ≥ 1 times 
per day.” Data were aggregated to create one continu-
ous variable for fast-food intake (range: 0–94 times per 
month; test–retest r = 0.73). At baseline, 0.3% were miss-
ing this variable, and 0.3% were excluded for reporting 
implausible values. At follow-up, 0.6% were missing this 
variable, and 0.6% were excluded for reporting implausi-
ble values.

Weight status
At baseline, adolescent weight and height were measured 
by trained staff in a private area, using standardized pro-
cedures [64]. Weight status at follow-up was based on 
self-reported weight and height, which highly correlate 
with objectively measured weight and height in young 
people (r = 0.88 for males and 0.85 for females) [65]. 
BMI-for-age (percentile) at baseline and BMI (kg/m2) at 
follow-up were derived from weight and height using the 
Centers for Disease Control and Prevention guidelines 
[66]. At baseline, 1.7% were missing this variable; 2.7% 
were missing it at follow-up.

Sociodemographic measures
Adolescent socioeconomic status
Five categories of adolescent SES were generated using 
classification tree methodology [67, 68]. Highest par-
ent/guardian education level primarily determined 
SES in adolescence. Family eligibility for free/reduced 
price lunch, family receipt of public assistance, and par-
ent/guardian employment status were subsidiary vari-
ables in estimating adolescent SES. SES assessed during 

adolescence was used for all analyses because evidence 
suggests that low SES and other adversities during child-
hood and adolescence are good predictors of poor health 
outcomes during adulthood [69–72].

Gender/sex
Gender/sex was assessed at follow-up with the follow-
ing question, “Are you….? Male, Female, Different iden-
tity (please specify): ____.” For simplicity, gender/sex is 
referred to as gender throughout the remainder of this 
article.

Other sociodemographic characteristics
Age and ethnicity/race were self-reported by young peo-
ple. Ethnicity/race was assessed at baseline with the fol-
lowing question: “Do you think of yourself as…? White, 
Black or African American, Hispanic or Latino, Asian 
American, Native Hawaiian or Pacific Islander, American 
Indian or Native American, or Other: ____.” Due to small 
numbers, Native Hawaiian or Pacific Islander, Ameri-
can Indian or Native American, and Other were coded 
together as “Mixed or Other Race” [50, 67]. Test–retest 
agreement was 98–100%.

Statistical analysis
Descriptive statistics including frequencies and percent-
ages of ethnicity/race, adolescent SES, and gender, and 
mean and standard deviation of age, BMI, and weight 
teasing status were summarized. Multivariate linear 
regression, adjusted for ethnicity/race, adolescent SES, 
gender, and BMI, examined the relationship between 
weight teasing and outcomes (screen time; MVPA; sleep 
duration; intake of breakfast, fruit, vegetables, SSB, fast-
food; and BMI) to estimate marginal means and 95% 
confidence intervals, cross-sectionally at baseline (EAT 
2010), cross-sectionally at follow-up (EAT 2018), and 
longitudinally (EAT 2010–2018). Longitudinal models 
were additionally adjusted for the outcome assessed at 
baseline. We regard the potential confounders of eth-
nicity/race, adolescent SES, gender, and BMI as prox-
ies for exposure to structural racism, classism, sexism, 
and weight stigma respectively [5, 15, 73]. These proxies 
are considered imperfect because of the heterogeneity 
of experiences within oppressed groups and the innate 
limitations that come with the categorization of these 
demographic characteristics [15, 74, 75]. There were no 
observed associations between age and the exposure 
variable weight teasing. Therefore, age was not included 
as a covariate in the statistical models. A sensitivity rank 
regression analysis was conducted for all variables that 
were not normally distributed (screen time and intake of 
fruit, vegetable, SSB, and fast-food).
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ANOVA tests examined differences in the means of 
the health behaviors and BMI by ethnicity/race and ado-
lescent SES. To investigate whether ethnicity/race and 
adolescent SES operate as effect modifiers in the relation-
ship between weight teasing and the outcomes (health 
behaviors and weight status), interaction terms between 
ethnicity/race and weight teasing and between adoles-
cent SES and weight teasing were added to each cross-
sectional and longitudinal regression model (separate 
models). Stratified models were additionally run when 
an interaction term was statistically significant (p < 0.1). 
For ANOVA tests and assessment of effect modification, 
to assist with interpretability of findings, a 3-category 
adolescent SES variable was created – low, middle (low 
middle combined with middle), and high (upper middle 
combined with high). For all analyses, Cohen’s d statistic 
was used to calculate effect sizes to aid in practical inter-
pretation of results with the following interpretation: 
small (d = 0.2), medium (d = 0.5), large (d = 0.8) [76].

The sample of young adults who completed surveys 
at both timepoints included 65.8% of the original par-
ticipants for whom contact information was available 
at EAT 2018. In addition, the analytic sample was more 
likely than the baseline sample to have parents/guardians 
with low educational attainment, identify as BIPOC, and 
report being born outside the U.S. when compared to 
responders. Therefore, inverse probability weighting was 
used for all analyses [77, 78]. Inverse probability weight-
ing minimizes potential response bias due to missing data 
and allows for extrapolation back to the original school-
based EAT 2010 sample. Inverse probability weights 
were derived as the inverse of the estimated probability 
that an individual responded at both timepoints based 
on several characteristics reported in 2010, including 
parental educational attainment, ethnicity/race, nativity, 
past year frequency of dieting, and weight status. To be 
included in the analytic sample, participants needed to 
have completed both EAT 2010 and EAT 2018 surveys 
(n = 1568) and needed data for the weight teasing expo-
sure, the outcome (health behavior or weight status), and 
the covariates; thus the analytic sample varied slightly for 
each analysis. All analyses were conducted using SAS 9.4 
(Cary, NC, copyright 2015).

Results
Participant characteristics
Weight teasing was prevalent in this sample with 34.1% 
of participants reporting being teased about their weight 
during adolescence and 41.5% during young adulthood. 
The ethnic/racial distribution of the sample included 
28.6% African American/Black, 20.0% Asian American, 
19.1% white, 17.2% Latinx/Hispanic, and 15.2% mixed/
other (Table 1). Most of the Asian American participants 

reported Southeast Asian heritage; approximately 80.6% 
of this group were Hmong. For adolescent SES, the dis-
tribution of the sample was 39.5% low, 22.2% low middle, 
17.6% middle, 13.2% upper-middle, and 7.5% high. Distri-
bution by gender was 53.6% female, 45.8% male, and 0.6% 
different identity (e.g., transgender, non-binary). Mean 
age was 14.4 ± 2.0  years at baseline and 22.2 ± 2.0  years 
at follow-up. Mean BMI-for-age was 69.2 percentile dur-
ing adolescence (EAT 2010) and 27.2 kg/m2 during young 
adulthood (EAT 2018). There were no significant dif-
ferences in parental education, nativity status, and eth-
nicity/race between the weighted analytic sample and 
the full EAT 2010 sample (p > 0.9); all reported findings 
reflect weighted analyses.

Associations between weight teasing and health 
behaviors: main effects
At baseline, after accounting for ethnicity/race, adoles-
cent SES, gender, and weight status, weight teasing was 
associated with higher screen time, shorter sleep dura-
tion, and higher vegetable intake (Table  2). For exam-
ple, among adolescents teased about their weight, mean 

Table 1 Sociodemographic characteristics, weight status, and 
exposure to weight teasing among young people (N = 1568) 
in Minneapolis‑St Paul, Minnesota at baseline (EAT 2010) and at 
eight‑year follow up (EAT 2018)

a Assessed at baseline (EAT 2010)
b Assessed at follow up (EAT 2018)

Characteristics Mean ± SD or % (n)

Ethnicity / Race (%)a

 Asian American 20.0 (306)

 Black/African American 28.6 (437)

 Latinx/Hispanic 17.2 (263)

 Mixed/Other Race 15.2 (232)

 White 19.1 (292)

Socioeconomic Status (%)a

 Low 39.5 (588)

 Low Middle 22.2 (331)

 Middle 17.6 (262)

 Upper Middle 13.2 (196)

 High 7.5 (112)

Gender (%)b

 Female 53.6 (813)

 Male 45.8 (696)

 Different identity 0.6 (9)

Age (mean years) 14.4 ± 2.0a

22.2 ± 2.0b

BMI‑for‑age (percentile) 69.2 ± 27.8a

BMI (kg/m2) 27.2 ± 7.0b

Weight Teasing (any) 34.1 (523)a

41.5 (618)b
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screen time was 42.6 h per week, compared to 38.9 h per 
week among those not teased (d = 0.13, p = 0.011). At 
follow-up, weight teasing was cross-sectionally associ-
ated with shorter sleep duration, less frequent breakfast 
intake, higher SSB intake, and higher fast-food intake, in 
adjusted models (Table  2). For example, among young 
adults teased about their weight, mean fast-food intake 
was 16.7 times per month, compared to 13.2 times per 
month among those not teased (d = 0.24, p < 0.001). In 
longitudinal analyses, all health behaviors were unrelated 
to baseline weight teasing (Table 3). The sensitivity rank 
regression analysis showed similar results to the linear 
regression analysis for all results.

Associations between weight teasing and weight status: 
main effects
Weight teasing was associated with higher BMI-for-age 
in the cross-sectional analysis during adolescence (not 
teased: 66.1 percentile, teased: 75.0 percentile, d = 0.31, 
p < 0.001), the cross-sectional analysis during young 

adulthood (not teased: 25.8  kg/m2, teased: 29.0  kg/
m2, d = 0.47, p < 0.001), and the longitudinal analysis 
(not teased: 26.4  kg/m2, teased: 28.2  kg/m2, d = 0.31, 
p < 0.001), after accounting for sociodemographic charac-
teristics and, in the longitudinal analysis, baseline weight 
status (Tables 2 and 3). These results did not represent a 
difference in weight status categories, as both the teased 
and not teased groups had a mean BMI-for-age that fell 
into the same category (5th percentile to less than the 
85th percentile) for cross-sectional analysis during ado-
lescence, and a mean BMI in the same category (25.0 to 
29.9  kg/m2) for cross-sectional analysis during young 
adulthood and longitudinal analysis.

Health behaviors and weight status by ethnicity/race 
and socioeconomic status
Comparison of health behaviors and BMI revealed 
that they significantly differed by ethnicity/race. White 
participants had lower screen time, higher MVPA, 
more frequent breakfast intake, lower SSB intake, less 

Table 2 Cross‑sectional relationships of health behaviors and weight status by weight teasing status in young people, effect sizes and 
marginal means, main effects models

BMI-for-age and BMI models adjusted for ethnicity/race, socioeconomic status, and gender. All other models adjusted for ethnicity/race, socioeconomic status, 
gender, and weight status. Gender assessed at follow-up; other covariates assessed at baseline

Sample size range: 1190–1479; Weighted analyses

Bold values indicate statistical significance at p < 0.05

MVPA Moderate-to-vigorous physical activity, SSB Sugar-sweetened beverage, BMI Body mass index

Adolescence (EAT 2010)
Outcome Cohen’s d Statistic Marginal Mean (95% CI) p‑value

Not Teased Teased

Screen Time (hours/week) 0.13 38.9 (37.3, 40.5) 42.6 (40.3, 44.8) 0.011
MVPA (hours/week) 0.06 5.9 (5.6, 6.2) 5.6 (5.2, 6.0) 0.220

Sleep duration (hours/night) 0.12 8.6 (8.5, 8.6) 8.4 (8.3, 8.5) 0.026
Breakfast intake (days/week) 0.10 4.4 (4.2, 4.5) 4.1 (3.9, 4.3) 0.067

Fruit intake (servings/day) 0.07 2.1 (2.0, 2.2) 2.2 (2.1, 2.4) 0.160

Vegetable intake (servings/day) 0.19 1.2 (1.2, 1.3) 1.5 (1.4, 1.6)  < 0.001
(SSB intake servings/week) 0.03 5.3 (4.9, 5.7) 5.5 (5.0, 6.0) 0.576

Fast‑Food intake (times/month) 0.07 12.5 (11.6, 13.4) 13.6 (12.3, 14.9) 0.172

BMI‑for‑age (percentile) 0.31 66.1 (64.4, 67.8) 75.0 (72.6, 77.4)  < 0.001
Young Adulthood (EAT 2018)
Outcome Cohen’s d Statistic Marginal Mean (95% CI) p‑value

Not Teased Teased
Screen Time (hours/week) 0.10 24.8 (24.0, 25.6) 26.0 (25.0, 26.9) 0.068

MVPA (hours/week) 0.07 4.6 (4.3, 4.8) 4.3 (4.0, 4.6) 0.205

Sleep duration (hours/night) 0.24 8.6 (8.5, 8.7) 8.3 (8.1, 8.4)  < 0.001
Breakfast intake (days/week) 0.13 3.9 (3.7, 4.0) 3.5 (3.3, 3.7) 0.011
Fruit intake (servings/day) 0.03 2.0 (1.9, 2.1) 1.9 (1.8, 2.1) 0.634

Vegetable intake (servings/day) 0.07 2.2 (2.1, 2.3) 2.1 (1.9, 2.2) 0.206

SSB intake (servings/week) 0.12 3.4 (3.1, 3.8) 4.1 (3.6, 4.5) 0.031
Fast‑Food intake (times/month) 0.24 13.2 (12.2, 14.1) 16.7 (15.5, 17.8)  < 0.001
BMI (kg/m2) 0.47 25.8 (25.4, 26.3) 29.0 (28.5, 29.6)  < 0.001
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frequent fast-food intake, and lower BMI than several 
BIPOC groups during adolescence and young adulthood 
(Table  4). Higher adolescent SES background was asso-
ciated with higher MVPA, higher breakfast intake, lower 
fast-food intake and lower BMI in both adolescence and 
young adulthood. Higher adolescent SES was addition-
ally associated with longer sleep duration and lower SSB 
intake during adolescence (Table 5).

Adding interaction terms to fully adjusted regression 
models provided evidence that ethnicity/race and ado-
lescent SES operated as effect modifiers in the relation-
ship between weight teasing and health behaviors, but 
only for a few behaviors (approximately 17% of interac-
tion tests). For those behaviors (interaction term with 
p < 0.1), stratified models were examined, and results 
are displayed in Table  6. For example, in Black/African 
American adolescents, experiencing weight teasing was 
cross-sectionally associated with 1.4 fewer hours per 
week of MVPA (d = 0.30, p = 0.012) and 0.7 fewer hours 
per night of sleep (d = 0.42, p = 0.003) versus no signifi-
cant differences for white adolescents. For young adults 
from middle SES backgrounds, weight teasing was asso-
ciated with 0.9 fewer hours per week of MVPA (d = 0.22, 
p = 0.009) and less frequent breakfast intake (teased: 3.2 
times per week, compared to not teased: 4.0 times per 
week, d = 0.31, p < 0.001) versus no difference in both 
measures for young adults from high SES backgrounds.

Discussion
In an ethnically/racially and socioeconomically diverse 
population-based sample of young people, the experi-
ence of weight teasing was common and was associated 

with higher BMI cross-sectionally during both adoles-
cence and young adulthood, and longitudinally over an 
eight-year follow-up. Weight teasing was cross-section-
ally associated with some adverse health behaviors (e.g., 
shorter sleep duration, less frequent breakfast intake, 
higher SSB and fast-food intake, longer screen time), 
although these relationships did not persist longitu-
dinally. BIPOC young people and those from low SES 
backgrounds had higher weight status, lower MVPA and 
breakfast frequency, and higher fast-food intake than 
their respective counterparts. Despite some evidence 
of effect modification by ethnicity/race and adolescent 
SES in the weight teasing-health behavior relationship 
for a minority of behaviors, we did not observe patterns 
across subgroups or behaviors that suggest weight teas-
ing is more or less harmful for any specific group or 
outcome. In general, effect sizes were small, although 
when measuring effects at a population-level, even rela-
tively small differences between exposed and unexposed 
groups can be important to health outcomes. Results 
indicate that experiencing weight teasing is cross-sec-
tionally associated with some concerning health behav-
iors and is a risk factor for future weight gain across 
ethnic/racial and socioeconomic groups of young peo-
ple. Overall, these findings provide evidence against 
potential hypotheses that being exposed to weight teas-
ing might serve as a motivator toward positive changes 
in eating and activity behaviors.

Findings that weight teasing was associated with higher 
BMI cross-sectionally during adolescence, cross-section-
ally during young adulthood, and longitudinally are con-
sistent with our hypothesis and previous literature [25, 

Table 3 Longitudinal relationships of health behaviors and weight status at 8‑year follow‑up by weight teasing status at baseline, 
effect sizes and marginal means (EAT 2010–2018, from adolescence to young adulthood), main effects models

Models adjusted for ethnicity/race, socioeconomic status, gender, outcome assessed at baseline, and weight status

Gender assessed at follow-up; other covariates assessed at baseline

Sample size range: 1130–1475; Weighted analyses

Bold values indicate statistical significance at p < 0.05

MVPA Moderate-to-vigorous physical activity, SSB Sugar-sweetened beverage, BMI Body mass index

Outcome Cohen’s d Statistic Marginal Mean (95% CI) p-value

Not Teased Teased

Screen Time (hours/week) 0.00 25.2 (24.5, 26.0) 25.1 (24.0, 26.2) 0.838

MVPA (hours/week) 0.03 4.4 (4.2, 4.7) 4.5 (4.2, 4.9) 0.582

Sleep duration (hours/night) 0.08 8.5 (8.4, 8.6) 8.4 (8.2, 8.5) 0.127

Breakfast intake (days/week) 0.04 3.7 (3.5, 3.8) 3.8 (3.6, 4.0) 0.453

Fruit intake (servings/day) 0.04 2.0 (1.8, 2.1) 2.0 (1.8, 2.2) 0.508

Vegetable intake (servings/day) 0.02 2.2 (2.0, 2.3) 2.2 (2.0, 2.4) 0.791

SSB intake (servings/week) 0.03 3.6 (3.2, 3.9) 3.8 (3.3, 4.2) 0.552

Fast‑Food intake (times/month) 0.03 14.4 (13.6, 15.3) 14.9 (13.7, 16.2) 0.535

BMI (kg/m2) 0.31 26.4 (26.1, 26.8) 28.2 (27.8, 28.7)  < 0.001
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31–34]. Because of our large, diverse study population 
and longitudinal design, findings strengthen previous 
evidence that weight stigma is a risk factor for elevated 
weight status. To our knowledge, this study is the first in 
adolescents and young adults to examine the relation-
ship between weight stigma and a comprehensive set of 
weight-related health behaviors. Some studies in young 
people have examined the relationship between weight 
stigma and individual health behaviors. For example, a 
2019 study by Puhl, Himmelstein, and Watson found 
that weight teasing from family – but not peers – was 

associated with difficulty falling asleep [38]. That study 
population was limited to sexual and gender minorities 
which may have affected the findings in that youth may 
have experienced the intersectional effects of weight 
stigma combined with homophobia and/or transpho-
bia. In comparison, our study found that weight teas-
ing was cross-sectionally associated with shorter sleep 
duration during both adolescence and young adulthood, 
after accounting for ethnicity/race, adolescent SES, gen-
der, and weight status. Also, in our measure of weight 
teasing, we did not assess the teasing source. Further, 

Table 4 Health behaviors and weight status (means) by ethnicity/race, among adolescents (EAT 2010) and young adults (EAT 2018)

ANOVA tests used to examine differences in unadjusted means by ethnicity/race
abcd Within each outcome, cells that share a superscript do not significantly differ at p < 0.05

Bold values indicate statistical significance at p < 0.05

MVPA Moderate-to-vigorous physical activity, SSB Sugar-sweetened beverage, BMI Body mass index

Adolescence (EAT 2010)
Outcome Cohen’s d Statistic Asian American Black/African Ameri-

can
Latinx/ Hispanic Mixed/ Other White p-value

Screen Time (hours/
week)

0.23 38.1 ± 23.0a 42.4 ± 31.1b 34.9 ± 22.5a 43.8 ± 29.9b 38.8 ± 23.9a  < 0.001

MVPA (hours/week) 0.32 5.3 ± 4.1ab 5.5 ± 5.5ac 4.8 ± 3.9b 6.2 ± 5.1 cd 7.0 ± 4.1d  < 0.001
Sleep duration (hours/
night)

0.09 8.5 ± 1.1a 8.5 ± 1.5a 8.4 ± 1.2a 8.6 ± 1.2a 8.6 ± 1.5a 0.511

Breakfast intake (days/
week)

0.22 4.0 ± 2.3a 4.3 ± 3.0a 4.0 ± 2.6a 4.3 ± 2.7a 4.8 ± 2.3b  < 0.001

Fruit intake (servings/
day)

0.25 1.9 ± 1.6a 2.3 ± 2.1b 2.3 ± 1.8b 2.4 ± 2.0b 1.9 ± 1.3a  < 0.001

Vegetable intake (serv‑
ings/day)

0.13 1.2 ± 1.0a 1.3 ± 1.6ab 1.4 ± 1.4b 1.4 ± 1.3ab 1.3 ± 1.0ab 0.192

SSB intake (servings/
week)

0.43 3.5 ± 4.2a 6.9 ± 7.7b 5.2 ± 5.5 cd 6.0 ± 6.8bc 4.7 ± 4.9d  < 0.001

Fast‑Food intake (times/
month)

0.46 9.4 ± 11.8a 17.4 ± 20.9b 11.9 ± 13.0c 14.7 ± 15.5d 9.6 ± 8.2ac  < 0.001

BMI‑for‑age (percentile) 0.20 69.7 ± 25.9a 69.3 ± 32.5a 72.7 ± 26.1a 71.0 ± 28.4a 64.0 ± 25.3b 0.004
Young Adulthood (EAT 2018)
Outcome Cohen’s d Statistic Asian American Black/African Ameri-

can
Latinx/ Hispanic Mixed/ Other White p -value

Screen Time (hours/
week)

0.20 27.4 ± 11.7a 24.1 ± 13.9b 24.3 ± 11.5b 25.2 ± 13.0b 25.1 ± 10.3b 0.005

MVPA (hours/week) 0.26 3.7 ± 3.5a 4.2 ± 4.5ab 4.4 ± 3.9bc 4.8 ± 4.9 cd 5.2 ± 3.8d  < 0.001
Sleep duration (hours/
night)

0.14 8.5 ± 1.4ab 8.6 ± 2.0ac 8.4 ± 1.5abc 8.6 ± 1.5ac 8.3 ± 1.1b 0.128

Breakfast intake (days/
week)

0.20 3.3 ± 2.3a 3.7 ± 2.6ab 4.0 ± 2.4bc 3.5 ± 2.3ac 4.0 ± 2.3b 0.004

Fruit intake (servings/
day)

0.29 1.7 ± 1.6a 1.9 ± 2.0ab 2.1 ± 1.8bc 2.4 ± 2.3c 1.7 ± 1.3a  < 0.001

Vegetable intake (serv‑
ings/day)

0.15 2.1 ± 1.6ab 2.0 ± 2.0b 2.4 ± 1.8a 2.1 ± 1.7ab 2.2 ± 1.5ab 0.163

SSB intake (servings/
week)

0.18 3.0 ± 3.7a 3.9 ± 5.9b 3.9 ± 4.8b 3.9 ± 5.2b 4.0 ± 4.8b 0.044

Fast‑Food intake (times/
month)

0.44 11.2 ± 12.2a 19.1 ± 19.2b 14.0 ± 12.3 cd 15.5 ± 15.0d 11.7 ± 10.2ac  < 0.001

BMI (kg/m2) 0.23 27.4 ± 6.0abc 27.1 ± 8.3b 28.3 ± 6.8ac 27.5 ± 7.9abc 25.8 ± 5.8d  < 0.001
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our study also revealed a cross-sectional relationship 
between weight teasing and shorter sleep duration in 
Black/African American adolescents, versus no relation-
ship in white adolescents. These findings and those of 
Puhl, Himmelstein, and Watson [38] might suggest that 
intersectionality plays a role in the relationship between 
weight-based mistreatment and sleep patterns for young 
people with marginalized identities. However, in our 
study, there were no differences across ethnic/racial and 
adolescent SES subgroups in the longitudinal relationship 
between weight teasing and sleep duration or the cross-
sectional relationship in young adulthood.

In addition to shorter sleep duration, weight teasing 
was cross-sectionally associated with longer screen time 
during adolescence; cross-sectionally associated with less 
frequent breakfast intake, higher SSB intake, higher fast-
food intake during young adulthood; and longitudinally 
associated with higher BMI in this sample. These find-
ings align with Tomiyama’s COBWEBS (Cyclic Obesity/
Weight-Based Stigma) model, which proposes a “positive 
feedback loop” between weight-stigmatizing experiences 
and weight gain [79]. Specifically, Tomiyama postulates 
that weight-stigmatizing experiences lead to increased 

stress, which leads to increased cortisol and eating/activ-
ity behaviors that promote weight gain, which together 
lead to elevated weight status, which leads to further 
weight-stigmatizing experiences [79]. While several prior 
studies, including our own, have linked weight-stigma-
tizing experiences to disordered eating behaviors [15, 24, 
25], and such behaviors are established risk factors for 
subsequent weight gain [80–82], the present study may 
provide evidence for the link between weight-stigmatiz-
ing experiences and a different group of eating/activity 
behaviors that may promote weight gain: shorter sleep 
duration, longer screen time, less frequent breakfast 
intake, higher SSB intake, and higher fast-food intake. 
However, effect sizes were small and there was no evi-
dence of a longitudinal relationship between weight teas-
ing and these behaviors.

Evidence from our study should be interpreted within 
the context of its strengths and limitations. Strengths 
include the large, ethnically/racially and socioeconomi-
cally diverse sample, allowing us to examine our key 
research questions through a health equity lens which 
is important given inequities in numerous nutrition-, 
fitness- and weight-related health outcomes in young 

Table 5 Health behaviors and weight status (means) by socioeconomic status among adolescents (EAT 2010) and young adults (EAT 
2018)

ANOVA tests used to examine differences in unadjusted means by socioeconomic status
abc Within each outcome, cells that share a superscript do not significantly differ at p < 0.05

Bold values indicate statistical significance at p < 0.05

SES Socioeconomic status, MVPA Moderate-to-vigorous physical activity, SSB Sugar-sweetened beverage, BMI Body mass index

Adolescence (EAT 2010)
Outcome Cohen’s d Statistic Low SES Middle SES High SES p‑value
Screen Time (hours/week) 0.05 39.3 ± 26.3a 40.9 ± 27.0a 40.0 ± 24.7a 0.594

MVPA (hours/week) 0.24 5.2 ± 4.7a 5.8 ± 4.6b 6.7 ± 4.2c  < 0.001
Sleep duration (hours/night) 0.20 8.4 ± 1.3a 8.6 ± 1.3b 8.6 ± 0.97b  < 0.001
Breakfast intake (days/week) 0.29 3.9 ± 2.6a 4.2 ± 2.6a 4.9 ± 2.3b  < 0.001
Fruit intake (servings/day) 0.06 2.1 ± 1.8a 2.2 ± 1.8a 2.1 ± 1.4a 0.500

Vegetable intake (servings/day) 0.11 1.3 ± 1.3a 1.4 ± 1.4a 1.4 ± 1.1a 0.133

SSB intake (servings/week) 0.25 6.0 ± 6.5a 5.5 ± 6.2a 4.0 ± 4.5b  < 0.001
Fast‑Food intake (times/month) 0.16 13.6 ± 16.6a 13.5 ± 15.3a 10.6 ± 9.5b 0.008
BMI‑for‑age (percentile) 0.31 72.3 ± 28.1a 70.6 ± 26.5a 60.9 ± 27.6b  < 0.001
Young Adulthood (EAT 2018)
Outcome Cohen’s d Statistic Low SES Middle SES High SES p-value
Screen Time (hours/week) 0.09 25.5 ± 13.0a 25.6 ± 12.1a 24.3 ± 10.3a 0.249

MVPA (hours/week) 0.20 4.0 ± 4.1a 4.5 ± 4.2a 5.1 ± 3.9b  < 0.001
Sleep duration (hours/night) 0.11 8.5 ± 1.6a 8.5 ± 1.6a 8.3 ± 1.2a 0.132

Breakfast intake (days/week) 0.17 3.6 ± 2.4a 3.7 ± 2.4a 4.1 ± 2.2b 0.004
Fruit intake (servings/day) 0.09 2.0 ± 1.9a 2.0 ± 1.8a 1.8 ± 1.6a 0.276

Vegetable intake (servings/day) 0.12 2.0 ± 1.7a 2.2 ± 1.8a 2.2 ± 1.6a 0.115

SSB intake (servings/week) 0.06 3.9 ± 5.1a 3.7 ± 4.8a 3.6 ± 4.6a 0.579

Fast‑Food intake (times/month) 0.20 16.0 ± 16.5a 14.7 ± 14.5a 12.1 ± 10.0b  < 0.001
BMI (kg/m2) 0.34 28.2 ± 7.7a 27.2 ± 6.7b 25.1 ± 5.7c  < 0.001
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people [4, 41, 42]. Also, pilot testing was a key strength 
of this study as it allowed the survey items to be phrased 
in a way that met the developmental needs of partici-
pants. Despite its strengths, this study also had sev-
eral limitations. A single survey item was used to assess 
some measures (e.g., weight teasing), and it is optimal 
to use more comprehensive measures. At follow up, 
height and weight were self-reported, which may have 
introduced recall or other types of bias. Further, gender/
sex was assessed as “male,” “female,” and “different iden-
tity.” A more appropriate assessment of these constructs 
includes the two-question method of birth-assigned sex 
and gender identity [83]. We did not collect data on sex-
ual orientation, which is a shortcoming, given our health 
equity lens and our interest in understanding the poten-
tial for intersectional impacts of weight stigma. Attrition 
occurred at follow-up, however, analyses used inverse 
probability weighting which allowed for extrapolation 

back to the original sample based on characteristics asso-
ciated with missingness at follow-up (e.g., lower educa-
tion of parent/guardian, being born outside the U.S., and 
identifying as BIPOC). Finally, baseline recruitment took 
place in one geographic area in Minnesota, U.S., which 
may limit generalizability of the findings.

Conclusions
Our study found that weight teasing was cross-section-
ally, but not longitudinally, associated with shorter sleep 
duration, longer screen time, less frequent breakfast 
intake, higher fast-food intake, and higher SSB intake 
in an ethnically/racially and socioeconomically diverse 
sample of young people. The finding that weight teas-
ing was cross-sectionally and longitudinally associ-
ated with higher BMI extends previous evidence that 
weight teasing is both a more common experience for 
people with high weight and a longitudinal risk factor 

Table 6 Relationships of health behaviors by weight teasing status in young people, effect sizes and marginal means, for variables 
with evidence of effect modification by ethnicity/race or socioeconomic status, stratified models

a Low SES results: d = 0.05, Not Teased: 3.5 (3.2, 3.8); Teased: 3.6 (3.3, 3.9); p = 0.548

Interaction terms were added to the fully adjusted models to test for effect modification by ethnicity/race and SES. If interaction terms were statistically significant 
(p < 0.1), stratified models were examined and results are displayed here

Cross-sectional models adjusted for ethnicity/race, socioeconomic status, gender, and weight status

Longitudinal models adjusted for ethnicity/race, socioeconomic status, gender, outcome assessed at baseline, and weight status

Gender assessed at follow-up; other covariates assessed at baseline. Weighted analyses

Bold values indicate statistical significance at p < 0.05

SES Socioeconomic status, MVPA Moderate-to-vigorous physical activity, SSB Sugar-sweetened beverage

Outcome Cohen’s d 
Statistic

Marginal Mean (95% CI) p-value Cohen’s d 
Statistic

Marginal Mean (95% CI) p-value

Not Teased Teased Not Teased Teased

Black/African American White

EAT 2010 Cross‑Sectional

 MVPA (hours/week) 0.30 6.0 (5.4, 6.6) 4.6 (3.6, 5.5) 0.012 0.14 6.8 (6.2, 7.4) 7.5 (6.7, 8.4) 0.181

EAT 2018 Cross‑Sectional

 Sleep duration (hours/night) 0.42 8.9 (8.6, 9.1) 8.2 (7.9, 8.5) 0.003 0.02 8.3 (8.2, 8.5) 8.3 (8.1, 8.5) 0.884

Longitudinal (EAT 2010–2018)

 Screen Time (hours/week) 0.30 25.2 (23.7, 26.8) 21.3 (18.8, 23.7) 0.009 0.06 24.8 (23.4, 26.2) 25.5 (23.5, 27.5) 0.592

 Vegetable intake (servings/ 
     day)

0.21 1.9 (1.6, 2.2) 2.3 (1.8, 2.7) 0.128 0.19 2.3 (2.1, 2.6) 2.0 (1.7, 2.3) 0.106

 SSB intake (servings/week) 0.18 4.0 (3.2, 4.8) 3.0 (1.7 4.3) 0.188 0.16 3.7 (2.9, 4.4) 4.6 (3.5, 5.6) 0.161

Asian American White

EAT 2010 Cross‑Sectional

 Vegetable intake (servings/ 
     day)

0.11 1.3 (1.3, 1.5) 1.2 (1.0, 1.4) 0.326 0.26 1.2 (1.1, 1.4) 1.6 (1.3, 1.8) 0.020

Middle SES High SES

EAT 2018 Cross‑Sectional

 MVPA (hours/week) 0.22 4.9 (4.5, 5.4) 4.0 (3.4, 4.5) 0.009 0.08 5.0 (4.4, 5.6) 5.4 (4.7, 6.1) 0.289

 Breakfast intake (days/week)a 0.31 4.0 (3.7, 4.2) 3.2 (2.9, 3.5)  < 0.001 0.14 4.3 (4.0, 4.6) 3.9 (3.5, 4.3) 0.186

 Fast‑Food intake (times/ 
     month)

0.18 14.8 (13.0, 16.6) 17.6 (15.6, 19.6) 0.258 0.38 12.2 (10.7, 13.7) 17.7 (15.9, 19.6)  < 0.001
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for weight gain. BIPOC young people and those from 
low SES backgrounds were disproportionately affected 
by high weight status, low MVPA, low breakfast intake, 
and high fast-food intake, and young people across eth-
nic/racial and adolescent SES subgroups experienced 
similar effects of weight teasing. When taken together, 
our findings suggest that clinicians, community-based 
organizations, public health practitioners, and research-
ers should view weight stigma as a distinct obstacle to 
their efforts to address weight-related health in diverse 
populations of young people. To this end, recommen-
dations have been published and include: 1) increasing 
awareness of one’s own weight-related biases [7, 84]; 2) 
avoiding narratives that emphasize personal responsi-
bility in addressing obesity [7, 84]; 3) improving train-
ing in strengths-based approaches (e.g., for clinicians, 
motivational interviewing training) [7, 73]; 4) making 
the environment of youth-serving clinics and organiza-
tions more welcoming for people diverse in body size, 
ethnicity, race, and SES [7, 73]; 5) reflecting diversity in 
advertising, media, and brochures, including respectful 
images of people with high weight [7, 73]; 6) strength-
ening anti-bullying policies in schools to protect youth 
from weight-based teasing and bullying [7]; 7) partici-
pating in broader advocacy for legislative protections 
to address body size discrimination [7]; and 8) engag-
ing youth in these efforts [73]. Our findings underscore 
the importance of these recommendations and the need 
for increased attention to stigma-reduction efforts. As 
an initial priority, training for healthcare providers on 
this topic can foster more compassionate patient care 
for young people diverse in body size, ethnicity, race, 
and socioeconomic status; better equip them with tools 
to address the harms of weight stigma; and create a 
positive environment to promote health-supporting 
behaviors.
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