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Abstract: Weight-related status has been associated with the physical and psychological health of
adolescents. This cross-sectional study evaluated three different kinds of weight-related statuses
(Body Mass Index (BMI), weight self-perception and weight teasing from others) among Chinese
adolescents and identified their associations with health risk behaviors (lack of healthy dietary
behavior, unhealthy dietary behavior, binge eating behavior, lack of physical activity (PA), sedentary
behaviors (SB) and sleep disturbance). A stratified random cluster sampling method was used to
select 10,070 students aged 11-18 years old from schools in Shanghai. Self-reported questionnaires
were collected, weight-related statuses were divided into three categories and six specific health risk
behaviors were classified into two groups: positive or negative. Overall, 27.82% of the adolescents
were classified as being overweight and obese (35.61% of boys and 18.21% of girls), 43.45% perceived
themselves as too heavy and 30.46% experienced weight teasing in the past. Among overweight or
obese participants, 50.55% have been teased about their weight, and 77.48% perceived themselves
as too heavy. Weight perception and weight teasing were significantly associated with health risk
behaviors rather than the actual body weight status based on BMI, especially regarding binge eating
behavior (body weight status (BMI): p > 0.05, underweight perception: OR = 1.18, 95%CI 1.03-1.34;
weight teasing for more than once a year: OR = 2.00, 95%CI 1.76-2.27). In addition, weight perception
and weight teasing were significantly associated with health risk behaviors, mainly in normal
and overweight/obese groups but not in underweight groups. Weight teasing and weight self-
perception play an independent and stronger role than actual body weight in the health behaviors of
adolescents. This calls for more attention and intervention to reduce peer bullying and stigmas on
weight among adolescents.

Keywords: health risk behavior; body mass index; weight perception; weight teasing; adolescents;
Chinese

1. Introduction

Adolescence is a crucial period in developing a positive or negative body image [1],
which could have a long-term impact on adult weight status and health [2,3]. Different
types of weight-related statuses such as body weight measured by the body mass index
(BMI), weight self-perception and weight teasing by others have been identified and studied
in adolescent weight research [4,5]. Regarding weight status measured by BMI, nearly
one-third of 12,016 adolescents in the United States were overweight and obese according
to the national Youth Risk Behavior Survey data [6]. In China, the overweight and obesity
prevalence among children and adolescents has been increasing steadily, escalating from 1%
and 0.1% in 1985 (7-18 years old) to 11.1% and 7.9% in 2019 (6-17 years old) [7]. Related to
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but different from well-utilized BMI, weight self-perception is how an individual assesses
his or her weight status [8], and weight teasing is a form of body shaming, which means
that an individual is criticized for his or her body imperfection by others [9]. Both have
been shown to be associated with obesity and health behaviors in adolescents [4,6,10].
In recent years, researchers reported that, regardless of actual body weight status (BMI),
adolescents can think themselves as overweight/obese and suffer teasing from family or
friends because of their weight [5,11]. More specifically, the rate of weight misperceptions
was higher in girls (girls: 59.4%, boys: 40.6%) and in those who were overweight/obese
(overweight/obese: 47.7% vs. underweight: 36.1% vs. normal weight: 36.5%) [4]. Similar
results have been reported regarding weight teasing and stigmas. Weight stigmas were
more prevalent in adolescents who were overweight/obese, and the gender differences
remained mixed [12].

Related to weight problems, studies have reported that some health risk behaviors
were more frequent in obese adolescents, such as less intake of fruits and vegetables, in-
creased consumption of high caloric food, less physical exercise and poor sleep quality [13].
Similarly, adolescents with unmatched weight perceptions suffered from negative mental
health [14,15] and unhealthy eating behaviors, such as skipping breakfast and higher soft
drink and snack consumption [4,16]. Furthermore, in some research, weight perception
could be more aggressively harmful than BMI on behaviors such as school absenteeism
and suicide attempts [17,18]. Weight teasing, on the other hand, has been shown to have a
strong association with disordered living habits, such as disordered eating in American
adolescents [3]. Stigmas could also contribute to poor sleep quality, mediated by stress and
depression in Chinese adolescents [19].

Although all types of weight-related statuses are important, prior studies mainly
focused on a single weight-related status, especially body weight (BMI), when assessing
the health status and well-being of adolescents. The research on the association among
different types of weight-related statuses, as well as their relationships with health be-
haviors among adolescents, is still lacking. In this study, we explored three aspects of
weight-related statuses, including body weight measured by BMI (objective), weight per-
ception (self-subjective) and weight teasing from others (others-subjective), among ado-
lescents in Shanghai city, where “leanness culture” is spread widely through fast-paced
social communication and information flow. Their relationships with adolescent eating
behaviors, physical activity, sedentary behavior and sleep disturbance were explored and
compared as well. We hypothesized that weight perception and weight teasing may have a
greater influence on health behaviors among adolescents than actual body weight.

2. Materials and Methods
2.1. Study Design and Sample

This is a cross-sectional study that was conducted in public schools as the 2021 part
of a longitudinal cohort of the Youth Health Behavior Survey in Shanghai, China. The
detailed sampling method is described in our previous report [20]. Briefly, the sample was
selected using a stratified random cluster sampling method in May 2021. First, 3 districts
were selected randomly from 16 districts in Shanghai. Second, schools in each district were
stratified according to school types: junior high schools, senior high schools and vocational
high schools. Eventually, 12 junior high schools (4367 students, aged 11-14 years old),
6 senior high schools (2682 students, aged 15-18 years old) and 3 vocational high schools
(2145 students, aged 15-18 years old) were selected.

2.2. Data Collection

All students in the selected schools were invited to complete an online anonymous
questionnaire in the school computer rooms. Teachers who had been priorly trained were
present to explain the survey to students, to show them instructions and to answer any
questions they had during this process. In total, 10,070 students were invited, among
whom 876 students did not pass the quality check (i.e., they finished the questionnaire
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too quickly (<300 s)). In the end, 9194 students were included in the final analysis. This
research was approved by the Ethics Committee of the School of Public Health, Shanghai
Jiao Tong University (SJUPN-202016), and the informed consent of all participating students
was obtained.

2.3. Measurements

The questionnaire was designed based on the Youth Risk Behavior Surveillance Sys-
tem (YRBSS) [21] in America and the Adolescent Health Related Behavior Survey of
Shanghai Municipal Center for Disease Control and Prevention. Information regarding
socio-demographic characteristics, the three kinds of weight-related statuses, dietary be-
haviors, physical activity, sedentary behavior and sleep disturbance was collected.

2.3.1. Body Mass Index (BMI) and Body Weight Status

BMI was calculated based on self-reported weight and height. Participants were
categorized into “Underweight”, “Normal” and “Overweight and obese” groups based on
screening standards for the malnutrition, the status of being overweight and the obesity of
school-age children and adolescents in China [22,23].

2.3.2. Weight Perception

The self-perception of weight status was assessed by the question, “What do you think
of your weight?” Responses were categorized into three groups: “Too light”, “Just right”
(reference in logistic regression) and “Too heavy”.

2.3.3. Weight Teasing

The question and classification criterion were designed based on previous studies [24].
Students were asked: “How often are you teased about your weight?” The original five
responses were categorized into three levels. Specifically, a response of “less than once
a year” remained as the “less than once a year” category. Responses of “a few times a
year”, “a few times a month” and “at least once a week” were grouped together as “more
than once a year”. Participants that did not experience teasing were labelled as “Never”.
We asked this question and categorized them into three levels, considering that having
experienced some teasing is not the same as having no teasing experience at all. The cut-off
point of “more than once a year” was selected based on previous studies in which being
teased a few times a year or more was classified as having experienced weight-related
teasing and was correlated to negative physical and psychological outcomes [24].

2.3.4. Healthy and Unhealthy Dietary Behavior

The responses to eight questions about the frequency of the food intake of fruit,
vegetables, milk, breakfast, sugar sweetened beverages (SSB), dessert, fried food and
fast food during the past 7 days were collected. The intake of fruit, vegetables, milk,
SSB, dessert and fried food >1 time/day and having breakfast every day were coded
as “1: high frequency” based on the recommendations from the Dietary Guidelines for
Chinese Residents (2016) [25], the previous report in our lab [20] as well as the Scien-
tific Report of Youth Risk Behavior Surveillance (United States, 2019) [26]. Having fast
food >3 times in the past 7 days was coded as “1: high frequency”, and <3 times was
coded as “0: low frequency”, considering that >3 times per week of fast food consump-
tion was negatively associated with health outcomes in studies of Chinese children and
adolescents [27,28]. Healthy dietary behavior was calculated by summing up the fruit, veg-
etables, milk and breakfast behavior and then by dividing into two categories (>3 and <3)
based on the median. The “>3" was used as the reference group in the logistic regression
model. Unhealthy dietary behavior was the sum of SSB, dessert, fried food and fast food
behaviors. It was then grouped into two categories: 0 (reference in logistic regression)
and >1, also based on the median.
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2.3.5. Binge Eating Behavior

The assessment of binge eating behavior was based on previous instruments [29,30].
Participants were asked whether they had these experiences in the past four weeks: “eating
too much food (much more than a normal meal) in a short period of time” and “the feeling
of being out of control, which means they could not stop eating or control how much they
were eating”. Only those having both experiences were assessed as having engaged in
binge eating behavior.

2.3.6. Physical Activity

Participants were asked about their physical activities during the past 7 days, and
those who did moderate- to vigorous-intensity physical activity for more than 60 min every
day and vigorous-intensity activities for at least 3 days were considered to be “meeting
standards” (reference in logistic regression) according to the World Health Organization
(WHO) Guidelines on Physical Activity and Sedentary Behavior [31] and the Physical Activ-
ity Guidelines for Children and Adolescents in China [32]. The rest of the participants who
did not meet the standard were grouped together and labeled as “not meeting standards”.

2.3.7. Sedentary Behavior

The average sedentary time (not including the time for studying) per day during the
past 7 days was self-reported and grouped into “<2 h/day” (reference in logistic regression)
and “>2 h/day” based on guidelines from the WHO [31] and China [32].

2.3.8. Sleep Disturbance

Sleep disturbance was evaluated by asking “What do you think of your sleep quality
during the past month?” The participants who chose “Good” or “Very good” were classified
as the “Good” group (reference in logistic regression). The rest who chose “Bad” and “Very
bad” were classified as the “Poor” group.

2.3.9. Other Variables

Covariables included self-reported age, sex (male or female), registered residence (local
or nonlocal), monthly pocket money (<¥200, ¥200-399, ¥400-599 and >¥600), socioeconomic
status (low, middle and high), living on campus (yes or no) and academic performance in
class (top 25%, middle and bottom 25%). Socioeconomic status was assessed according
to the occupations and educational level of parents based on previous studies [33]. The
occupations (9 types) and education levels (5 types) were coded based on a previous
study [33]. Socioeconomic scores were calculated by dividing the sum of the coding of the
father/mother’s occupation and the coding of the father/mother’s educational level by
two. Higher scores indicate higher socio-economic statuses of adolescents. The total score
was divided into 3 ordinal grades (low, middle and high).

2.4. Statistical Analysis

All statistical analyses were performed using IBM SPSS 24.0. Descriptive statistics
including percentages (N(%)) and means with the standard deviation (SD) were used.
Variance analysis or a chi-squared test was performed to compare the socio-demographic
characteristics among different weight-related statuses, as well as to compare the weight
perception/teasing level among different body weight statuses (BMI). Multiple logistic
regression was used to analyze the effect of different weight-related statuses on health risk
behaviors, and the reference groups are described above for the respective health behaviors.
p < 0.05 was selected as the statistical significance level.
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3. Results
3.1. Sociodemographic Characteristics among Different Weight-Related Statuses

Table 1 shows the sociodemographic characteristics of all the participants according
to weight-related statuses. There were 5081 (55.26%) boys and 4113 (44.74%) girls, with
a mean age of 15.01 years old. The percentage of abnormal body weight statuses (BMI)
was much higher in boys (underweight: 10.21%, overweight/obese: 35.61%) than in girls
(7.83%, 18.21%); in particular, the rate of being overweight/obese almost doubled in boys.
For the whole sample, the rate of being overweight/obese reached 27.82%, but that of
the too heavy perception (43.45%) was much higher, especially in girls (47.15%). Boys
were more likely to report themselves as too light (boys 24.48%, girls 13.32%). The rate of
students having ever been teased about their weight was 30.46%, for which the rate was a
little higher in girls (33.07%) than in boys (28.36%). About half of the students were from
junior high schools, and only 16.27% of them lived on campus. Students in vocational
high schools had the highest level of overweight/obesity prevalence (30.91%), and senior
high school students were more likely to perceive themselves as too heavy (51.30%) and
to suffer from weight teasing (33.74%) than those of junior high schools and vocational
high schools. The prevalence of having been teased about weight for more than once a
year was higher in students not living on campus (17.03%) than those living on campus
(14.71%), and local students were more likely to perceive themselves as too heavy (local
45.96%, nonlocal 38.01%). There was an equilibrium distribution in socioeconomic status,
and a majority of the students had pocket money of less than 200 yuan per month. Students
with lower academic performance were more likely to be overweight/obese, to perceive
themselves as too heavy and to experience weight teasing.

Table 1. Sociodemographic characteristics according to weight-related statuses *.

Body Mass Index (BMI) Weight Perception
Under-Weight Normal Overweight/Obese p-Value Too Light Just Right Too Heavy p-Value
Age 15.15 £ 0.07 15.00 £ 0.03 14.98 £ 0.04 0.099 14.87 £ 0.05 1476 £0.04 1528 £0.03 <0.001
Sex <0.001 <0.001
Male 519 (10.21) 2753 (54.18) 1809 (35.61) 1244 (24.48) 1781 (35.05) 2056 (40.47)
Female 322 (7.83) 3042 (73.96) 749 (18.21) 548 (13.32) 1626 (39.53) 1939 (47.15)
School type <0.001 <0.001
Junior high school 374 (8.56) 2778 (63.62) 1215 (27.82) 897 (20.54) 1828 (41.86) 1642 (37.60)
Senior high school 228 (8.50) 1774 (66.15) 680 (25.35) 454 (16.93) 852 (31.77) 1376 (51.30)
Vocational high school 239 (11.14) 1243 (57.95) 663 (30.91) 441 (20.56) 727 (33.89) 977 (45.55)
Registered residence 0.022 <0.001
Local 599 (9.51) 3912 (62.13) 1786 (28.36) 1185 (18.82) 2218 (35.22) 2894 (45.96)
Nonlocal 242 (8.35) 1883 (65.00) 772 (26.65) 607 (20.95) 1189 (41.04) 1101 (38.01)
Living on campus 0.190 0.004
Yes 125 (8.36) 973 (65.04) 398 (26.60) 325 (21.73) 503 (33.62) 668 (44.65)
No 716 (9.30) 4822 (62.64) 2160 (28.06) 1467 (19.06) 2904 (37.72) 3327 (43.22)
Socioeconomic status 0.003 0.139
Low 255 (9.49) 1627 (60.52) 806 (29.99) 554 (20.61) 963 (35.83) 1171 (43.56)
Middle 288 (8.72) 2083 (63.06) 932 (28.22) 617 (18.68) 1218 (36.88) 1468 (44.44)
High 298 (9.30) 2085 (65.10) 820 (25.60) 621 (19.39) 1226 (38.28) 1356 (42.33)
i\;l)onthly pocket money 0.134 <0.001
<200 418 (8.70) 3010 (62.66) 1376 (28.64) 967 (20.12) 1820 (37.89) 2017 (41.99)
200-399 165 (8.89) 1190 (64.16) 500 (26.95) 312 (16.81) 728 (39.25) 815 (43.94)
400-599 98 (9.12) 679 (63.16) 298 (27.72) 200 (18.60) 369 (34.33) 506 (47.07)
>600 160 (10.96) 916 (62.74) 384 (26.30) 313 (21.44) 490 (33.56) 657 (45.00)
Academic performance <0.001 <0.001
Top 25% 293 (8.97) 2168 (66.36) 806 (24.67) 681 (20.84) 1301 (39.83) 1285 (39.33)
Middle 391 (9.15) 2702 (63.22) 1181 (27.63) 795 (18.60) 1602 (37.48) 1877 (43.92)
Bottom 25% 157 (9.50) 925 (55.96) 571 (34.54) 316 (19.12) 504 (30.49) 833 (50.39)

Total 841 (9.15) 5795 (63.03) 2558 (27.82) 1792 (19.49) 3407 (37.06) 3995 (43.45)
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Weight Teasing Total
Never Less than Once a Year More than Once a Year p-Value
Age 14.87 £ 0.05 14.76 + 0.04 15.28 £ 0.03 <0.001 15.01 + 0.02
Sex <0.001
Male 3640 (71.64) 648 (12.75) 793 (15.61) 5081 (55.26)
Female 2753 (66.93) 622 (15.12) 738 (17.95) 4113 (44.74)
School type <0.001
Junior high school 3058 (70.03) 525 (12.02) 784 (17.95) 4367 (47.50)
Senior high school 1777 (66.26) 446 (16.63) 459 (17.11) 2682 (29.17)
Vocational high school 1558 (72.63) 299 (13.94) 288 (13.43) 2145 (23.33)
Registered residence 0.267
Local 4350 (69.08) 893 (14.18) 1054 (16.74) 6297 (68.49)
Nonlocal 2043 (70.52) 377 (13.01) 477 (16.47) 2897 (31.51)
Living on campus 0.020
Yes 1044 (69.78) 232 (15.51) 220 (14.71) 1496 (16.27)
No 5349 (69.49) 1038 (13.48) 1311 (17.03) 7698 (83.73)
Socioeconomic status 0.078
Low 1897 (70.57) 381 (14.17) 410 (15.26) 2688 (29.24)
Middle 2268 (68.67) 475 (14.38) 560 (16.95) 3303 (35.92)
High 2228 (69.56) 414 (12.93) 561 (17.51) 3203 (34.84)
Monthly pocket money 0.337
¥) ’
<200 3369 (70.13) 637 (13.26) 798 (16.61) 4804 (52.25)
200-399 1293 (69.71) 257 (13.85) 305 (16.44) 1855 (20.18)
400-599 716 (66.60) 172 (16.00) 187 (17.40) 1075 (11.69)
>600 1015 (69.52) 204 (13.97) 241 (16.51) 1460 (15.88)
Academic performance <0.001
Top 25% 2324 (71.14) 430 (13.16) 513 (15.70) 3267 (35.53)
Middle 2996 (70.10) 603 (14.11) 675 (15.79) 4274 (46.49)
Bottom 25% 1073 (64.91) 237 (14.34) 343 (20.75) 1653 (17.98)
Total 6393 (69.54) 1270 (13.81) 1531 (16.65)
* Data are presented with N(%) or mean =+ standard deviation.
3.2. Distributions of Weight Perception and Teasing among Different Body Weight Statuses (BMI)
As shown in Table 2, with normal BMI, 33.81% of the students reported themselves as
too heavy, the rate of which doubled in girls (43.89%) than in boys (22.67%). By contrast,
more boys reported themselves as too light (boys 26.37%, girls 10.09%), although the
overweight/obesity rate was higher in boys than in girls. In addition, the proportion of
students having ever experienced weight teasing was higher in the overweight or obese
group (50.55%) than in the normal weight (23.45%) or underweight (17.72%) groups. In
the normal or overweight/obese groups, the rate of ever being teased about weight was
higher in girls (normal 29.19%, overweight/obese 58.08%) than in boys (normal 17.11%,
overweight/obese 47.43%). In the underweight group, however, this rate was higher in
boys (boys 21.58%, girls 11.49%).
Table 2. Distributions of weight perception and weight teasing among different body weight statuses
(BMI) in the whole sample and by sex *.
Underweight Normal Overweight/Obese X2 Test p-Value
All participants
Weight perception 2980.53 <0.001
Too light 594 (70.63) 1033 (17.82) 165 (6.45)
Just right 193 (22.95) 2803 (48.37) 411 (16.07)
Too heavy 54 (6.42) 1959 (33.81) 1982 (77.48)
Weight teasing 736.79 <0.001
Never 692 (82.28) 4436 (76.55) 1265 (49.45)
Less than once a year 67 (7.97) 699 (12.06) 504 (19.70)
More than once a year 82 (9.75) 660 (11.39) 789 (30.85)
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Table 2. Cont.

Underweight Normal Overweight/Obese X2 Test p-Value
Male
Weight perception 2296.17 <0.001
Too light 403 (77.65) 726 (26.37) 115 (6.36)
Just right 95 (18.30) 1403 (50.96) 283 (15.64)
Too heavy 21 (4.05) 624 (22.67) 1411 (78.00)
Weight teasing 533.47 <0.001
Never 407 (78.42) 2282 (82.89) 951 (52.57)
Less than once a year 50 (9.63) 257 (9.34) 341 (18.85)
More than once a year 62 (11.95) 214 (7.77) 517 (28.58)
Female
Weight perception 928.79 <0.001
Too light 191 (59.32) 307 (10.09) 50 (6.68)
Just right 98 (30.43) 1400 (46.02) 128 (17.09)
Too heavy 33 (10.25) 1335 (43.89) 571 (76.23)
Weight teasing 326.24 <0.001
Never 285 (88.51) 2154 (70.81) 314 (41.92)
Less than once a year 17 (5.28) 442 (14.53) 163 (21.76)
More than once a year 20 (6.21) 446 (14.66) 272 (36.32)

* Data are presented with 7 (%).

3.3. Associations between Weight-Related Statuses and Health Risk Behaviors

As shown in Table 3, when not adjusted for the other two kinds of weight-related
statuses in model 1, being overweight/obese had a weak positive association with the risk
of binge eating behavior (OR = 1.17, 95%CI 1.05-1.30, p = 0.003) and sedentary behavior
(OR =1.13, 95%C1 1.02-1.24, p = 0.020). This effect, however, disappeared after adjusting
for weight perception and teasing in model 2. In model 2, being overweight/obese had a
weak protective association with unhealthy dietary behavior (p = 0.012). Weight perception
and teasing played more significant roles in both model 1 and model 2 than BMI. Moreover,
weight teasing had a stronger association with most health risk behaviors than perception,
especially for binge eating behavior and sleep disturbance. As shown in model 2, the per-
ception of being “too light” was related to a higher risk of negative dietary behaviors (lack of
healthy dietary behavior: OR =1.21, 95%CI 1.07-1.38, p = 0.002; unhealthy dietary behavior:
OR = 1.24, 95%CI 1.09-1.41, p = 0.001; binge eating behavior: OR =1.18, 95%CI 1.03-1.34,
p = 0.015). Similarly, being teased more than once a year showed a stronger association
with dietary risk behaviors (lack of healthy dietary behavior: OR = 1.28, 95%CI 1.13-1.46,
p < 0.001; unhealthy dietary behavior: OR =1.41,95%CI 1.24-1.61, p < 0.001; binge eating;:
OR =2.00, 95%CI 1.76-2.27, p < 0.001). Similar phenomena were found in physical activity
(perception: p > 0.05; teasing for less than once a year: OR =1.49, 96%CI 1.23-1.81, p < 0.001)
and sleep disturbance (perceiving too light: OR = 1.52, 95%CI 1.31-1.76; perceiving too
heavy: OR =1.39, 95%CI 1.22-1.58, p < 0.001; teasing for more than once a year: OR =2.27,
95%CI1.99-2.60, p < 0.001).



Nutrients 2022, 14, 2931

8 of 14

Table 3. The relationship between three kinds of weight-related statuses and six health behaviors
OR (95%CI).

Lack of Healthy Unhealthy Lack of
. . . . . Sedentary Sleep
Dietary Dietary Binge Eating Physical Behavior Disturbance
Behavior Behavior Activity
Model 1
Body weight status (BMI)
Normal 1 1 1 1 1 1
Underweight 1.06 (0.91-1.24) 1.13 (0.97-1.32) 0.91 (0.78-1.08) 0.92(0.76-1.12) 0.98 (0.84-1.14) 1.04 (0.88-1.24)
Overweight/obese 1.00 (0.90-1.10) 0.92 (0.83-1.03) 1.17 (1.05-1.30) 0.99 (0.87-1.13) 1.13 (1.02-1.24) 1.10 (0.98-1.24)
Weight perception
Just right 1 1 1 1 1 1
Too light 1.22 (1.08-1.37) 1.27 (1.12-1.45) 1.19 (1.05-1.35) 1.12 (0.96-1.31) 1.03 (0.91-1.16) 1.04 (0.88-1.24)
Too heavy 1.09 (0.99-1.20) 1.09 (0.98-1.21) 1.38 (1.24-1.53) 1.17 (1.03-1.32) 1.37 (1.25-1.51) 1.10 (0.98-1.24)
Weight teasing
Never 1 1 1 1 1 1

Less than once a year
More than once a year

1.33 (1.17-1.51)
1.24 (1.10-1.39)

1.02 (0.89-1.16)
1.34 (1.19-1.51)

141 (1.24-1.61)
2.06 (1.83-2.32)

151 (1.26-1.82)
1.13 (0.97-1.32)

1.14 (1.01-1.29)
1.41 (1.25-1.58)

1.59 (1.38-1.84)
1.77 (1.57-1.98)

Model 2

Body weight status (BMI)

Normal 1 1 1 1 1 1

Underweight 0.97 (0.82-1.15) 1.03 (0.87-1.23) 0.86 (0.72-1.03) 0.88 (0.72-1.09) 1.06 (0.90-1.25) 0.95 (0.79-1.15)

Overweight/obese 0.94 (0.84-1.06) 0.86 (0.76-0.97) 0.96 (0.85-1.08) 0.91 (0.79-1.06) 0.94 (0.84-1.05) 0.80 (0.70-0.91)
Weight perception

Just right 1 1 1 1 1 1

Too light 1.21 (1.07-1.38) 1.24 (1.09-1.41) 1.18 (1.03-1.34) 1.11 (0.95-1.29) 1.01 (0.90-1.15) 1.52 (1.31-1.76)

Too heavy 0.98 (0.88-1.09) 1.01 (0.90-1.13) 1.07 (0.95-1.21) 1.12 (0.97-1.29) 1.30 (1.17-1.45) 1.39 (1.22-1.58)
Weight teasing

Never 1 1 1 1 1 1

Less than once a year
More than once a year

1.36 (1.19-1.55)
1.28 (1.13-1.46)

1.05 (0.92-1.21)
141 (1.24-1.61)

1.38 (1.21-1.59)
2.00 (1.76-2.27)

1.49 (1.23-1.81)
1.11 (0.94-1.31)

1.05 (0.92-1.19)
1.26 (1.11-1.42)

1.44 (1.24-1.66)
2.27 (1.99-2.60)

Model 1: Adjusted for age, sex, registered residence, monthly pocket money, socioeconomic status, status of
living on campus and academic performance in class. Model 2: Variables in the model were age, sex, registered
residence, monthly pocket money, socioeconomic status, the status of living on campus, academic performance in
class, body weight status (BMI), weight perception and weight teasing.

3.4. Weight Perception and Teasing Associated with Six Health Risk Behaviors by Body Weight
Status (BMI)

As shown in Figure 1, most of the significant associations between subjective
weight-related statuses and health risk behaviors were in the normal and overweight/obese
BMI groups. Regarding weight perception, the participants’ dietary risk behaviors were
mainly correlated with perceiving themselves as “too light”, and those who perceived
themselves as “too heavy” were more likely to sit for more than 2 h per day. Both these
correlations were stronger in the overweight/obese group than in the normal weight group.
Sleep disturbance was significantly associated with both kinds of weight perception. Phys-
ical activity only showed a weak correlation with weight perception. Regarding weight
teasing, it was significantly associated with binge eating behavior and sleep disturbance in
participants of any BMI group (normal, underweight, overweight and obese). Moreover,
when the frequency of teasing rose, the odds of health risk behaviors rose. Less healthy
dietary behaviors and physical activity were also related with teasing, and the odds were
higher in the overweight/obese group. Unhealthy dietary and sedentary behaviors were
only correlated with a high frequency of teasing without correlation intension changing
among different body weight statuses (BMI).
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Figure 1. The association between weight perception or weight teasing and health risk behaviors
according to different body weight status. Variables in the model were age, sex, registered residence,
monthly pocket money, socioeconomic status, living on campus, academic performance in class, BMI,
weight perception and weight teasing. * p < 0.05; ** p < 0.01; *** p < 0.001.

4. Discussion

This study explored the statuses of body weight (BMI), weight self-perception, weight
teasing from others and their relationships with health risk behaviors in adolescents of
Shanghai, China. The results indicate that weight self-perception and weight teasing played
a bigger influencing role than actual body weight in the health risk behaviors of adolescents,
and weight teasing may have the strongest significant association with some behaviors,
especially binge eating behavior and sleep disturbance.
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We found that about one-third of students who were in the underweight and normal
weight groups reported themselves as being too heavy, with a higher percentage in girls
than in boys. Similarly, a previous US study reported that 27.1% of normal weight American
adolescents perceived their weight as overweight [34]. This may be related to the “leanness
and muscularity culture: the thinner, the better” that has been popular in society and
social media [35,36]. The youth may be dissatisfied with their own weight or body shape,
with girls pursuing leanness and with boys pursuing muscularity, in order to meet the
body shape expectations of society, even if they actually have a normal or underweight
status [37]. In addition, teasing others” weight is another problem among young people,
with studies showing that about a quarter to half of adolescents were bullied because of
their weights [12]. In addition, weight stigmas seem to be more frequent in heavier groups
and girls, as shown in our findings. This is consistent with previous reports, in which
even though both boys and girls experience this kind of societal pressure, girls suffered
more greatly [1,38].

The current study also showed that weight perception and teasing were associated
with health risk behaviors, and objective body weight status (BMI) had little or no effect.
Apart from that, weight teasing had a stronger impact than perception on some of these
behaviors. The findings of these associations are similar to previous studies focusing
on other health behaviors. For example, students with perceptions of abnormal body
shape (either too heavy or too light) were at an increased risk of school absenteeism or even
suicide-related behaviors, regardless of their BMI [17,18]. It was speculated that adolescents
with abnormal weight perceptions or who were being teased suffered from negative mental
effects, such as stress, low self-esteem, depression and body dissatisfaction [14,38,39], which
are correlated with health risk behaviors among adolescents [40,41]. The reason for the
stronger association between health risk behaviors and weight teasing than the association
with weight perception in the current study may be due to weight teasing also reflecting
stigmas/discrimination or school bulling, a behavior beyond the assessment of weight
status [42]. Weight teasing may result in not only the feeling of low self-esteem, stress
or depression, but also the feeling of being isolated from peers or family. Consequently,
weight teasing may cause more serious effects on adolescents” mental health than weight
self-perception [8,43]. Moreover, teasing also weakens the protective effect on mental well-
being from the social support of friends [44]. Therefore, as we work on helping teenagers
to maintain a healthy weight, attention should also be paid to the occurrence of school
bullying /victimization on weight, as well as the importance of weight-related messages in
social media (both offline and online), especially among adolescents with heavier weights.

Regarding weight perception, the current study reported that greater dietary problems
(less healthy diet choices, more unhealthy diet choices and more binge eating behaviors)
were only related to self-perceiving as “too light” with respect to weights. This association
was stronger among overweight/obese participants. This result may be explained by some
previous studies. For example, one study showed that adolescents with underweight
misperceptions may lack control on their diets (such as having more soft drinks and cookies
instead of fruits and vegetables) [4]. In another study, students who thought they were
heavy were more restrictive with their diet [45]. Different from the findings on dietary
behaviors, sedentary behavior was positively associated with the perception of being “too
heavy” in our study. According to our classification, sedentary behaviors refer to screen
time, including the time spent on the TV, phone, internet or tablet. Thinness and slim models
are often promoted on TV or social media [37,46]. Receiving too much of that information
from screen media and various networking platforms (such as WeChat in China) [47,48]
may make adolescents more likely to perceive themselves as being overweight and may
pursue thinner body shapes.

Weight teasing was strongly correlated with binge eating behaviors and sleep distur-
bance in all weight statuses (especially the underweight or overweight/obese groups), and
the relationships became stronger when the frequency of teasing rose. The strong associa-
tion between teasing and those two health risk behaviors may be attributed to two aspects:
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first, teasing has a stronger effect on the psychological factors than weight perception and
actual body weight (BMI) [8]; second, binge eating behavior and poor sleep quality may be
influenced by bad mental health statuses, which are caused by weight teasing. For example,
stigmas increase the level of stress and depression [19,49], which triggers eating and directly
affects fat storage [50]. Based on this, interventions for food addiction and psychological
distress may benefit adolescents who overeat due to weight stigmas [49]. Moreover, the
association between teasing and binge eating behavior may also be attributed to teasing’s
effect on adolescents” weight control behaviors under the “leanness idealization” culture.
When students are teased about their weights, they are usually also teased about their
appearance and body parts, such as legs, arms, etc., resulting in their body dissatisfaction
at the same time [43]. This kind of body dissatisfaction is not only associated with binge
eating behavior directly but also with the adoption of unhealthy weight control behaviors
in order to be thinner or more muscular, which may create a psycho-physiological disorder,
leading to a rebound in binge eating [51]. Regarding sleep disturbance, since adolescents
who experience weight teasing are mostly overweight or obese, their poor sleep quality
may also be attributed to the lack of physical activity, excessive food intake before going
to bed or a higher likelihood of snoring [52]. To overcome the negative effects of weight
teasing /stigmas, it has been suggested that engaging in coping responses such as a healthy
lifestyle and positive self-talk can be helpful [53].

This research has several strengths. We followed strict sampling methods and had
a large sample size, covering the participants not only in junior and senior high schools,
but also in vocational high schools. We categorized the weight-related statuses into three
dimensions and found their different characteristics or strengths in their associations with
health risk behaviors. A limitation of this study is that the study was only conducted
in Shanghai, a modern urban area. The findings may or may not be the same in areas
with lower economic status populations. This is a cross-sectional study which cannot
verify causality. The adolescents’ height, weight and various kinds of health risk behaviors
were self-reported instead of actually measured, which is subject to respondent bias. The
frequency of food intake only referred to the past 7 days, which may not be the best
representation of a participant’s habitual dietary patterns.

5. Conclusions

A significant proportion of adolescents overestimate their weights and have expe-
rienced weight teasing. The association between actual body weight status (BMI) and
health risk behaviors was minimal, whereas weight self-perception and weight teasing
from others had a stronger correlation. Weight teasing was strongly associated with most
of the health risk behaviors examined, especially for sleep disturbance and binge eating
behavior. The findings call for more attention and intervention to reduce peer bullying and
stigmas on weight among adolescents.
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