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Background: High intake of sugar-sweetened beverages has been linked to a 
range of physical, psychological, and emotional issues. Although there were 
various factors influencing sugar-sweetened beverage intake, the relationship 
between body esteem and sugar-sweetened beverage intake remains unclear. 
This study aimed to investigate the association between three dimensions of 
body esteem (body esteem-appearance, body esteem-attribution, and body 
esteem-weight) and the likelihood of high sugar-sweetened beverage intake.

Methods: A cross-sectional study was conducted among undergraduate 
students at Nanjing University of Chinese Medicine. Logistic regression analyses 
were used to assess the association between the three dimensions of body 
esteem and the risk of high sugar-sweetened beverage intake. Additionally, 
restricted cubic splines and subgroup analyses were implemented to further 
explore the associations.

Results: A total of 969 participants were included in the study, with 771 
females (79.6%). The mean age of the participants was 20.07 years (standard 
deviation [SD] = 1.65). After adjusting for covariates, body esteem-appearance 
was found to be  negatively associated with high sugar-sweetened beverage 
intake (OR = 0.962, 95% CI = 0.935–0.989, p = 0.007), while body esteem-
attribution was positively associated with high sugar-sweetened beverage 
intake (OR = 1.091, 95% CI = 1.046–1.139, p < 0.001). However, no significant 
association was found between body esteem-weight and high sugar-sweetened 
beverage intake (p = 0.781). Restricted cubic spline plots showed no non-linear 
associations between any dimensions of body esteem and the risk of high sugar-
sweetened beverage intake (p-nonlinear was 0.912, 0.225, 0.109, respectively). 
Subgroup analyses revealed no significant interactions.

Conclusion: These findings underscored the significance of targeted health 
promotion strategies and provided references for educational institutions or 
governmental bodies to steer undergraduate beverage consumption toward 
healthier patterns.
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1 Introduction

World Health Organization defines a beverage containing free 
sugars as a sugar-sweetened beverage, recommends limiting free sugar 
intake to less than 10% of total energy intake, preferably less than 5% 
(1). According to the dietary guidelines for Chinese residents (2022), 
sugar-sweetened beverages are beverages with more than 5% 
artificially added sugar (≥5 g/100 g) during production, such as soft 
drinks, fruit juices, sports drinks, sugar-sweetened coffee, and milk tea 
(2). Recent trends indicate a decline in sugar-sweetened beverage 
consumption in high-income countries but a rise in low-and middle-
income countries (3). In China, students gain more autonomy over 
their diet after entering university (4). Fifty-two point 7 % of Chinese 
college students report high emotional eating (5). The diet quality of 
Chinese college students is relatively poor, characterized by higher 
consumption of fried foods and high-fat foods, and lower 
consumption of fish, fruits, and vegetables (6). Sugar-sweetened 
beverages are also becoming increasingly popular among Chinese 
college students; 12.2% of them consume sugar-sweetened beverages 
≥ 2 times a week (7). Carbonated beverages, fruit beverages, tea 
beverages, energy beverages, milk beverages, and milk tea are the most 
favored among Chinese college students (8). Positive perceptions of 
sugar-sweetened beverages include their delicious taste, invigorating 
nature, and associations with pleasant events, while negative 
perceptions involve their potential in the development of various 
diseases (9). High sugar-sweetened beverage intake can lead to 
physical disorders such as hypertension, type 2 diabetes mellitus, and 
obesity (10), alongside psychological and emotional problems such as 
depression (11), and distress (12).

In the study on the impact of attitudes toward beverages, “self-
image” are identified as major contributors to the excessive sugar-
sweetened beverage intake and low water intake among Mexican 
adults (13). Meanwhile, labeling sugar-sweetened beverage with 
warnings about negative perceptions of bodies can reduce public 
purchases (14). Female adults with high body appreciation and low 
body shame typically exhibit low dietary restriction (15). Sugar-
sweetened beverage intake, as a dietary behavior, may be related to 
body esteem.

Body esteem refers to individuals’ satisfaction with various aspects 
of their bodies, reflecting feelings about their bodies and influenced 
by self-worth and social evaluation (16). This study focuses on three 
aspects of body esteem, namely overall perceptions of appearance, 
social evaluations attributed to one’s body and appearance, and weight 
satisfaction, which are defined as body esteem-appearance, body 
esteem-attribution and body esteem-weight, respectively (16). Body 
esteem constitutes a crucial element of global self-esteem, and 
individuals with lower global self-esteem are usually accompanied by 
diminished body esteem (17). Individuals with high levels of body 
esteem often exhibit healthier eating attitudes (18), improved diet 
quality, greater intuitive eating tendencies, and reduced emotional 
eating (19). However, individuals with low levels of body esteem, 
characterized by appearance dissatisfaction and weight dissatisfaction, 
are more likely to overeat, increasing the risk of eating disorder (20). 
In addition, body esteem is associated with other health behaviors, 
including physical activity (17) and e-cigarette use (21).

Self-determination theory investigates the influence of 
psychological needs on health behaviors (22). Previous studies have 
already employed self-determination theory to elucidate dietary 

behaviors. The positive associations between self-efficacy, self-
compassion, perceived support and healthy eating have been 
substantiated in adult populations with type 2 diabetes and female 
undergraduate students (23–25). The psychological variables involved 
in previous studies only focus on the three basic psychological needs: 
autonomy (feeling that self is the source of one’s actions), competence 
(feeling mastery or effectiveness), and relatedness (feeling connected 
to others in a meaningful way). Body esteem is somewhat linked to 
relatedness, as individuals’ body satisfaction is influenced by external 
evaluations and involves some connection with others. However, body 
esteem is a complex concept that plays a significant role in both self-
identity and social interactions. Body esteem, as a psychological need, 
does not belong to any of the three basic psychological needs and 
wasn’t fully taken into consideration within the self-determination 
theory. Combined with the prior academic role of body esteem, 
we found that body esteem can influence dietary behaviors (19, 20). 
We  introduced body esteem into self-determination theory 
framework, expanding self-determination theory’s dimensions of 
psychological needs. Theoretically, this expansion facilitates the 
revelation of complex impact of various psychological factors on 
health behaviors. Practically, recognizing the potential role of body 
esteem can provide a foundation for developing health intervention 
strategies, aiding individuals in improving their dietary habits. Self-
determination theory suggests that fulfilling individuals’ positive 
psychological needs can promote healthy behaviors (22). Body esteem 
can be regarded as a positive psychological need, while high sugar-
sweetened beverage intake can be  seen as an unhealthy eating 
behavior. Hence, within the framework of self-determination theory, 
we hypothesized that body esteem is negatively associated with the 
risk of high sugar-sweetened beverage intake among Chinese 
undergraduate students.

Understanding the association between body esteem and sugar-
sweetened beverage intake is particularly significant for the 
undergraduate students. The undergraduate years represent a critical 
period for young individuals transitioning into adulthood, wherein 
they become increasingly sensitive to their bodies. Chinese college 
students typically achieve satisfactory body images through dress, 
appearance, and balanced diets, in contrast to the emphasis on 
physical exercise among Western counterparts (26). Surprisingly, 
Chinese college students are increasingly managing their bodies based 
on external evaluations (26). Sugar-sweetened beverages are one of the 
main sources of energy intake for college students (27). However, 
excessive sugar-sweetened beverage intake can not only lead to various 
mental health challenges, including emotional, behavioral, and social 
adjustment difficulties (7), but also detrimentally impact sleep quality 
and daytime cognitive performance (28). Considering these adverse 
effects, it is crucial to control sugar-sweetened beverage intake. A 
study among medical students found that all dimensions of male body 
esteem, including physical attractiveness, upper body strength, and 
physical condition, are positively associated with diet quality. For 
females, only the physical condition dimension of body esteem is 
positively associated with diet quality (29). Previous study has 
demonstrated the importance of psychological interventions in 
improving dietary quality (30). Existing studies have typically 
examined the relationship between body esteem and sugar-sweetened 
beverages from a broad or limited perspective. Moreover, most studies 
focus on the general population, often overlooking specific groups like 
undergraduate students. Given the differences in cultural backgrounds 

https://doi.org/10.3389/fnut.2024.1465518
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org


Zhu et al. 10.3389/fnut.2024.1465518

Frontiers in Nutrition 03 frontiersin.org

and eating habits, cross-cultural studies are also needed. Therefore, 
based on the framework of self-determination theory, this study 
aimed to explore the relationship between the three dimensions of 
body esteem (body esteem-appearance, body esteem-attribution, and 
body esteem-weight) and sugar-sweetened beverage intake among 
Chinese undergraduate students. It addresses gaps related to cultural 
and demographic differences, offering valuable insights for future 
health interventions.

2 Materials and methods

2.1 Data collection and participants

Data for this study were derived from a cross-sectional survey 
project conducted between September 2021 and May 2022 among 
undergraduate students enrolled at Nanjing University of Chinese 
Medicine. This project primarily examines the relationship between 
psychological health and dietary habits, focusing on body image, 
weight self-perception, beverage consumption, and intuitive eating. 
Utilizing a convenience sampling approach, we recruited participants 
in several ways. After explaining the research purpose to the 
counselors, they assisted in recruiting participants. Additionally, 
researchers promoted the study by putting up posters on campus and 
advertising on social media. Prior to the survey, researchers were 
professionally trained. The questionnaire was improved after 
conducting a preliminary survey with a class of students. Researchers 
gathered the recruited participants in classrooms and explained the 
research purpose again, focusing on highlighting items that were 
prone to misunderstanding. Participants used their phones to scan the 
QR code for the questionnaire and completed it independently. The 
electronic questionnaires were collected through the “Wenjuanxing” 
platform.1 Prior to participation, all individuals provided informed 
consent. We ensured that all data was collected anonymously. The 
sample size was determined using G*Power 3.1.9.7 software with the 
following assumptions: a two-sided significance level of 0.05, a Power 
of 80%, and an Odds ratio of 0.8 (31). The estimated sample size for 
this study was 853 individuals. Inclusion criteria were as follows: (1) 
undergraduate students currently enrolled at the university, in (2) 
those with good physical condition, and (3) those willing to participate 
voluntarily. A total of 1,159 undergraduate students participated 
initially. Exclusion criteria included (1) individuals with 
communication disorders, cognitive dysfunction, or eating disorder 
with a SCOFF questionnaire score of 2 or more (32), (2) those on 
course suspension, (3) those experiencing weight loss due to physical 
illnesses, and (4) those failing to complete the questionnaire (e.g., 
omission, duplication, carelessness, or ghostwriting). Participants 
meeting any exclusion criteria were excluded from the study. 
Following quality control measures, 190 questionnaires were deemed 
incomplete, careless, or risk of eating disorder and thus excluded, 
resulting in 969 valid questionnaires for analysis. The effective rate of 
questionnaire was 83.61%. Our study was conducted in accordance 
with the Declaration of Helsinki and the protocol was approved by the 
Ethics Committee of Nanjing Jiangning Hospital.

1 http://www.wjx.cn

2.2 Measurements

2.2.1 Sugar-sweetened beverage intake
Sugar-sweetened beverage is generally defined as any beverage 

containing a caloric sweetener, whether as inherent in the product 
formula or added after purchase (33). A Chinese version of the 
Beverage Intake Questionnaire was developed to measure participants’ 
beverage intake. This questionnaire was modified from the updated 
version of Beverage Intake Questionnaire-15, which estimates calorie 
and volume intake of 15 beverages per day for adults (34). Considering 
China’s specific context, we categorized sugar-sweetened beverages 
into 100% fruit juice, 100% vegetable juice, sweetened fruit juice, 
sweet milk tea, sweetened tea drinks, carbonated drinks, artificially 
sweetened beverages, soda, whole milk and chocolate milk, low-fat 
milk, skim milk, soy milk, milk beverages, vegetable protein beverages, 
meal replacement shakes/protein drinks, coffee with milk and sugar, 
energy/sports drinks, spirits, wine, and beer. The Chinese version of 
the Beverage Intake Questionnaire demonstrated good internal 
consistency, with a Cronbach’s alpha coefficient of 0.937. Participants 
reported the frequency of beverage intake over the past month and the 
amount of each intake. The frequency was categorized as never or 
hardly ever, 1–3 times/month, 1 time/week, 2–3 times/week, 4–6 
times/week, 1 time/day, 2 times/day, and 3 times/day or more, 
translating to the weekly frequency of 0, 0.5, 1, 2.5, 5, 7, 14, and 21, 
respectively. The amount per intake was divided into 7 categories: 
150 mL, 250 mL, 350 mL, 450 mL, 550 mL, 650 mL, and 750 mL. The 
daily intake was determined by multiplying the weekly frequency and 
the amount per intake, and then dividing by 7 (35), using 250 mL as 
the standard serving size.

2.2.2 Body esteem
The Body-Esteem Scale for Adolescents and Adults, developed by 

Mendelson et al. in 2001, was used to measure participants’ body 
esteem (16). This scale, comprising 23 items, was segmented into three 
subscales: body esteem-appearance (evaluating overall perceptions of 
appearance with 10 items), body esteem-attribution (assessing social 
evaluations attributed to one’s body and appearance with 5 items), and 
body esteem-weight (describing weight satisfaction with 8 items). 
Responses were recorded on a 5-point Likert scale, ranging from 0 
(never) to 4 (always), generating a total score between 0 and 92. Nine 
items necessitated reverse scoring. Higher scores indicated elevated 
levels of body esteem and a positive body image (16). The reliability 
and validity of Body-Esteem Scale for Adolescents and Adults have 
been substantiated in various countries, including Indonesia (36), 
Brazil (37), and India (38). In our study, both Body-Esteem Scale for 
Adolescents and Adults and its three subscales demonstrated high 
internal consistency, with Cronbach’s α of 0.878 for overall, and 0.771, 
0.831, and 0.852 for body esteem-appearance, body esteem-
attribution, and body esteem-weight, respectively.

2.2.3 Covariates
We identified several potential confounding variables, including 

gender, ethnicity, age, grade, major, body mass index (BMI), whether 
the participant was an only child, father’s educational level, mother’s 
educational level, living area, monthly family income, weight self-
perception, ideal weight, and weight management behavior. To assess 
participants’ perceptions of their body image, we  designed three 
questions taking the youth risk behavior surveillance system (39) on 
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body weight as references. The first question asked participants to 
describe their weight perception, with responses categorized into 
three options: about the right weight, underweight, and overweight. 
The second question inquired about participants’ ideal weight, with 
responses categorized into three options: about the same as now, 
lighter than now, and heavier than now. Lastly, participants were asked 
about their weight management behavior, with responses coded into 
four categories: not trying to change weight, aiming to maintain 
current weight, attempting to lose weight, and endeavoring to 
gain weight.

2.3 Statistical analysis

First, participants’ daily intake of sugar-sweetened beverages was 
determined. Continuous variables were categorized based on the 
median into no or low sugar-sweetened beverage intake and high 
sugar-sweetened beverage intake. Continuous variables were 
described as mean and standard deviation (SD), and categorical 
variables were described as counts (n) and proportions (%). 
Comparisons between groups were conducted using t-tests for 
continuous variables and Chi-square tests for categorical variables. 
Second, three binary logistic regression models were established to 
assess the relationship between the three dimensions of body esteem 
and high sugar-sweetened beverage intake. Adjustment was made for 
statistically significant variables from univariate analysis, including 
gender, age, grade, father’s and mother’s educational levels, living area, 
and monthly family income. Based on previous studies (40–42), 
ethnicity, major, and BMI were included as potential confounding 
factors. Variance inflation factors were used to check for 
multicollinearity, with age selected as the independent variable due to 
a variance inflation factor value >2. Model 1 included three 
dimensions of body esteem. Model 2 was adjusted for gender, 
ethnicity, age, major, and BMI, while Model 3 further adjusted for 
whether the participant was an only child, the educational level of the 
parents, living area, and monthly family income. Results were 
expressed as odds ratios (ORs) and 95% confidence intervals (CIs). 
Third, restricted cubic spline plots were generated based on the results 
of linear regression to explore non-linear associations between 
variables. Subgroup analyses were conducted to explore the association 
between body esteem and high sugar-sweetened beverage intake 
across different subgroups and potential interactions. Subgroups were 
stratified by gender, ethnicity, age, major, BMI, one-child family, 
father’s educational level, mother’s educational level, living area, and 
monthly family income.

Statistical analyses and visualizations were conducted using SPSS 
26.0 software (IBM Corp., Armonk, NY, United  States) and R 
statistical package 4.2.2 (R Foundation for Statistical Computing, 
Vienna, Austria), with a two-sided p-value < 0.05 considered 
statistically significant.

3 Results

3.1 Study population characteristics

The characteristics of participants are summarized in Table 1. A 
total of 969 participants were included in the study, with 198 male 

individuals (20.4%) and 771 female individuals (79.6%). The mean age 
of participants was 20.07 years (SD = 1.65). Compared to individuals 
with non or low sugar-sweetened beverage intake, those with high 
sugar-sweetened beverage intake were more likely to be male, older, 
enrolled in higher grades, come from one-child families, have parents 
with higher educational levels, reside in cities or towns, possess 
relatively higher monthly family incomes, and score higher on the 
body esteem-attribution scale.

3.2 Body esteem scores across subgroups

The body esteem scores across subgroups are summarized in 
Table 2. Individuals with higher body esteem-appearance scores were 
more likely to possess relatively higher monthly family incomes, 
perceive the right weight, have ideal weight that the same as now, and 
not try to do anything about weight or stay the same weight. 
Individuals with higher body esteem-attribution scores were more 
likely to be enrolled in higher grades, underweight, have fathers with 
higher educational levels, reside in cities or towns, possess relatively 
higher monthly family incomes, perceive the right weight, have ideal 
weight that the same as now, and to gain weight or stay the same 
weight. Individuals with higher body esteem-weight scores were more 
likely to be underweight, perceive the right weight, have ideal weight 
that the same as now, and not to do anything about weight or stay the 
same weight.

3.3 Association between body esteem and 
high sugar-sweetened beverage intake 
using logistic model

Results of logistic regression models examining the association 
between body esteem and the risk of high sugar-sweetened beverage 
intake are presented in Table 3. Model 1 incorporated three dimensions 
of body esteem. Body esteem-appearance was negatively associated with 
high sugar-sweetened beverage intake; a one-unit increase in body 
esteem-appearance score corresponded to a 3.9% decrease in the 
likelihood of high sugar-sweetened beverage intake (OR = 0.961, 
95%CI = 0.936–0.987, p = 0.003). Conversely, body esteem-attribution 
was positively associated with high sugar-sweetened beverage intake; a 
one-unit increase in body esteem-attribution score correlated with a 
10.2% increase in the likelihood of high sugar-sweetened beverage intake 
(OR = 1.102, 95%CI = 1.059–1.146, p < 0.001). Upon adjusting for 
individual-related variables in Model 2, including gender, ethnicity, age, 
major, and BMI, the associations persisted. Specifically, body esteem-
appearance was negatively associated with high sugar-sweetened 
beverage intake (OR = 0.965, 95%CI = 0.939–0.992, p = 0.011), while 
body esteem-attribution was positively associated with high sugar-
sweetened beverage intake (OR = 1.112, 95%CI = 1.067–1.159, 
p < 0.001). These associations remained significant even after further 
adjustments for household-related variables in Model 3, including 
whether the participant was an only child, parents’ educational level, 
living area, and monthly family income. Specifically, body esteem-
appearance was negatively associated with high sugar-sweetened 
beverage intake (OR = 0.962, 95%CI = 0.935–0.989, p = 0.007), while 
body esteem-attribution was positively associated with high sugar-
sweetened beverage intake (OR = 1.091, 95%CI = 1.046–1.139, 
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TABLE 1 Characteristics of participants stratified by sugar-sweetened beverage intake.

Characteristics All (n = 969)
N (%) or 

mean ± SD

Non or low sugar-sweetened 
beverage intake (n = 481)

N (%) or mean ± SD

High sugar-sweetened 
beverage intake (n = 488)

N (%) or mean ± SD

p value

Gender <0.001

  Male 198 (20.4) 69 (34.8) 129 (65.2)

  Female 771 (79.6) 412 (53.4) 359 (46.6)

Ethnicity 0.051

  Han 901 (93.0) 455 (50.5) 446 (49.5)

  Others 68 (7.0) 26 (38.2) 42 (61.8)

Age (year) 20.07 ± 1.65 19.93 ± 1.63 20.21 ± 1.67 0.008

Grade 0.001

  Grade 1 354 (36.5) 199 (56.2) 155 (43.8)

  Grade 2 152 (15.7) 59 (38.8) 93 (61.2)

  Grade 3 227 (23.4) 118 (52.0) 109 (48.0)

  Grade 4 and above 236 (24.4) 105 (44.5) 131 (55.5)

Major 0.059

  Non-medical specialty 507 (52.3) 237 (46.7) 270 (53.3)

  Medical specialty 462 (47.7) 244 (52.8) 218 (47.2)

BMI (kg/m2) 20.73 ± 3.03 20.70 ± 2.87 20.79 ± 3.18 0.524

  One-child family 0.006

  No 511 (52.7) 275 (53.8) 236 (46.2)

  Yes 458 (47.3) 206 (45.0) 252 (55.0)

Father’s educational level <0.001

  Primary school and below 106 (10.9) 58 (54.7) 48 (45.3)

  Junior high school 322 (33.2) 185 (57.5) 137 (42.5)

  Senior high school/technical secondary 

school

351 (36.2) 163 (46.4) 188 (53.6)

  College and above 190 (19.6) 75 (39.5) 115 (60.5)

Mother’s educational level 0.015

  Primary school and below 180 (18.6) 100 (55.6) 80 (44.4)

  Junior high school 319 (32.9) 168 (52.7) 151 (47.3)

  Senior high school/technical secondary 

school

306 (31.6) 148 (48.4) 158 (51.6)

  College and above 164 (16.9) 65 (39.6) 99 (60.4)

Living area <0.001

  City 395 (40.8) 162 (41.0) 233 (59.0)

  Town 313 (32.3) 160 (51.1) 153 (48.9)

  Rural area 261 (26.9) 159 (60.9) 102 (39.1)

Family income/monthly(yuan) <0.001

  <2,000 39 (4.0) 25 (64.1) 14 (35.9)

  2,000–4,999 209 (21.6) 123 (58.9) 86 (41.1)

  5,000–7,999 270 (27.9) 146 (54.1) 124 (45.9)

  ≥8,000 451 (46.5) 187 (41.5) 264 (58.5)

Weight self-perception 0.732

  About the right weight 445 (45.9) 217 (48.8) 228 (51.2)

  Underweight 125 (12.9) 60 (48.0) 65 (52.0)

(Continued)
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p < 0.001). No significant association was observed between body 
esteem-weight and high sugar-sweetened beverage intake across all three 
models (p > 0.05).

3.4 Investigation of non-linear association 
using restricted cubic spline

Restricted cubic spline plots were used to explore potential 
non-linear associations between the three dimensions of body esteem 
and high sugar-sweetened beverage intake, while controlling for all 
confounding factors (all covariates in Model 3).

As shown in Figure 1, the p-value for the non-linearity test was 
0.912, suggesting no significant non-linear association between body 
esteem-appearance and high sugar-sweetened beverage intake. The 
p-value was 0.026, and the decreasing trend observed was 
approximately linear, indicating a negative association between body 
esteem-appearance and high sugar-sweetened beverage intake. 
Similarly, as shown in Figure 2, the p-value for the non-linearity test 
was 0.225, indicating no significant non-linear association between 
body esteem-attribution and high sugar-sweetened beverage intake. 
The p-value < 0.001 and the overall upward trend indicated a positive 
association between body esteem-attribution and high sugar-sweetened 
beverage intake. Conversely, Figure 3 depicts the relationship between 
body esteem-weight and high sugar-sweetened beverage intake. Both 
the non-linearity test p-value and the p-value were greater than 0.05, 
indicating no significant association between the two variables.

3.5 Subgroup and interaction analyses

No significant interaction was observed between body esteem-
appearance and each subgroup (p for interaction: 0.083–0.979), suggesting 
that the association between body esteem-appearance and the risk of high 
sugar-sweetened beverage intake was independent and not influenced by 

other covariates (Figure 4). Likewise, no significant interaction was found 
between body esteem-attribution and each subgroup (p for interaction: 
0.088–0.948), indicating that the association between body esteem-
attribution and the risk of high sugar-sweetened beverage intake was 
independent and consistent across subgroups (Figure 5).

4 Discussion

In this cross-sectional study, we  examined the association 
between body esteem and the risk of high sugar-sweetened beverage 
intake. To the best of our knowledge, this is the first study to explore 
the association of the three dimensions of body esteem and sugar-
sweetened beverage intake among undergraduate students. Our 
findings revealed that in fully adjusted multivariate analyses, there 
was a negative association between body esteem-appearance and the 
risk of high sugar-sweetened beverage intake, whereas body esteem-
attribution displayed a positive association with the risk of high 
sugar-sweetened beverage intake. However, no significant association 
was observed between body esteem-weight and the risk of high sugar-
sweetened beverage intake among Chinese undergraduate students. 
Further analyses, including non-linear tests and subgroup analyses, 
further confirmed these findings. This study was conducted in a 
medical university, where nutrition knowledge is generally insufficient 
even among medical students in China (6). In addition, this study 
included both medical and non-medical undergraduate students, its 
findings were applicable to other undergraduate populations as well.

Our study revealed that Chinese undergraduate students had an 
average sugar-sweetened beverage intake of 446.53 mL, equivalent to 
approximately 1.8 standard servings. Unlike previous studies which 
solely reported the frequency of sugar-sweetened beverage intake 
among Chinese university students, our study uniquely quantified the 
total amount consumed. Among Chinese Tibetan college students, 
proportions of those consuming sugar-sweetened beverages ≤1 time 
per week, 2–5 times per week, and ≥6 times per week were 54.2, 24.3, 

TABLE 1 (Continued)

Characteristics All (n = 969)
N (%) or 

mean ± SD

Non or low sugar-sweetened 
beverage intake (n = 481)

N (%) or mean ± SD

High sugar-sweetened 
beverage intake (n = 488)

N (%) or mean ± SD

p value

  Overweight 399 (41.2) 204 (51.1) 195 (48.9)

Ideal weight 0.331

  About the same as now 181 (18.7) 86 (47.5) 95 (52.5)

  Lighter than now 694 (71.6) 354 (51.0) 340 (49.0)

  Heavier than now 94 (9.7) 41 (43.6) 53 (56.4)

Weight management behavior 0.123

  I am not trying to do anything about my 

weight

186 (19.2) 104 (55.9) 82 (44.1)

  Stay the same weight 223 (23.0) 104 (46.6) 119 (53.4)

  Lose weight 505 (52.1) 251 (49.7) 254 (50.3)

  Gain weight 55 (5.7) 22 (40.0) 33 (60.0)

Body esteem-appearance 22.60 ± 5.70 22.84 ± 5.69 22.36 ± 5.71 0.189

Body esteem-attribution 9.36 ± 3.75 8.88 ± 3.59 9.83 ± 3.86 <0.001

Body esteem-weight 16.21 ± 5.96 16.16 ± 5.95 16.26 ± 5.98 0.798

Chi-square test and t-test were applied in an equilibrium test between characteristics of non or low sugar-sweetened beverage intake participants and high sugar-sweetened beverage intake 
participants.
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TABLE 2 Body esteem scores across subgroups.

Characteristics Body esteem-
appearance
Mean ± SD

p value Body esteem-
attribution
Mean ± SD

p value Body esteem-
weight

Mean ± SD

p value

Gender 0.169 0.419 0.055

  Male 22.10 ± 5.93 9.17 ± 4.26 16.93 ± 6.04

  Female 22.73 ± 5.64 9.41 ± 3.62 16.02 ± 5.93

Ethnicity 0.936 0.146 0.573

  Han 22.60 ± 5.75 9.41 ± 3.74 16.18 ± 5.90

  Others 22.54 ± 4.97 8.72 ± 3.91 16.60 ± 6.74

Grade 0.074 0.004 0.469

  Grade 1 23.05 ± 5.98 8.82 ± 3.84 15.81 ± 6.31

  Grade 2 21.64 ± 5.86 9.31 ± 3.71 16.28 ± 5.95

  Grade 3 22.73 ± 4.99 9.72 ± 3.61 16.47 ± 5.29

  Grade 4 and above 22.40 ± 5.76 9.85 ± 3.71 16.51 ± 6.03

Major 0.401 0.090 0.786

  Non-medical specialty 22.45 ± 5.33 9.55 ± 3.59 16.16 ± 5.85

  Medical specialty 22.76 ± 6.09 9.15 ± 3.92 16.26 ± 6.08

BMI 0.112 <0.001 <0.001

  <18.5 23.02 ± 5.28 10.35 ± 3.61 19.92 ± 5.12

  18.5 ~ <24 22.68 ± 5.39 9.45 ± 3.59 15.96 ± 5.41

  ≥24 21.34 ± 7.67 7.04 ± 3.95 10.72 ± 5.61

One-child family 0.121 0.578 0.966

  No 22.33 ± 5.58 9.30 ± 3.73 16.22 ± 5.85

  Yes 22.90 ± 5.82 9.43 ± 3.78 16.20 ± 6.08

Father’s educational level 0.329 0.028 0.322

  Primary school and below 22.34 ± 4.85 9.00 ± 3.70 16.08 ± 5.37

  Junior high school 22.20 ± 5.36 8.94 ± 3.38 15.93 ± 5.66

  Senior high school/technical secondary school 22.95 ± 5.67 9.69 ± 3.78 16.68 ± 5.85

  College and above 22.75 ± 6.66 9.66 ± 4.24 15.89 ± 6.89

Mother’s educational level 0.471 0.059 0.527

  Primary school and below 22.32 ± 5.31 8.77 ± 3.69 15.68 ± 5.77

  Junior high school 22.31 ± 5.36 9.30 ± 3.54 16.28 ± 5.56

  Senior high school/technical secondary school 22.86 ± 5.95 9.72 ± 3.73 16.50 ± 6.24

  College and above 22.96 ± 6.27 9.46 ± 4.20 16.10 ± 6.39

Living area 0.223 <0.001 0.146

  City 22.71 ± 5.75 9.88 ± 3.87 16.12 ± 6.46

  Town 22.88 ± 5.82 9.44 ± 3.67 16.68 ± 5.69

  Rural area 22.09 ± 5.46 8.47 ± 3.53 15.78 ± 5.44

Family income/monthly(yuan) 0.020 <0.001 0.595

  <5,000 21.77 ± 5.88 8.27 ± 3.87 15.93 ± 5.55

  5,000–7,999 22.65 ± 5.52 9.11 ± 3.61 16.14 ± 5.99

  ≥8,000 23.02 ± 5.67 10.10 ± 3.62 16.40 ± 6.16

Weight self-perception <0.001 <0.001 <0.001

  About the right weight 23.76 ± 5.17 10.26 ± 3.53 19.08 ± 4.75

  Underweight 22.36 ± 4.95 9.89 ± 3.62 19.07 ± 5.31

  Overweight 21.38 ± 6.21 8.19 ± 3.73 12.11 ± 4.88

(Continued)
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TABLE 3 Association between body esteem and high sugar-sweetened beverage intake.

Model Body esteem-appearance Body esteem-attribution Body esteem-weight

OR (95%CI) p value OR (95%CI) p value OR (95%CI) p value

Model 1a 0.961 (0.936, 0.987) 0.003 1.102 (1.059, 1.146) <0.001 0.996 (0.972, 1.021) 0.757

Model 2b 0.965 (0.939, 0.992) 0.011 1.112 (1.067, 1.159) <0.001 0.991 (0.963, 1.019) 0.520

Model 3c 0.962 (0.935, 0.989) 0.007 1.091 (1.046, 1.139) <0.001 0.996 (0.968, 1.025) 0.781

aModel 1 included body esteem-appearance, body esteem-attribution and body esteem-weight.
bModel 2 was adjusted for gender, ethnicity, age, major and BMI.
cModel 3 was additionally adjusted for one-child family, father’s educational level, mother’s educational level, living area and monthly family income.
OR, odds ratio; CI, confidence interval.

and 21.5%, respectively (43). Similarly, a study of college freshmen in 
China showed that over half of the students consumed sugar-sweetened 
beverages more than three times a week (44). Comparing sugar-
sweetened beverage intake with young adults abroad, Saudi 
undergraduate students had a daily intake of 650.60 mL, while Brazilian 
young adults consumed 281.5 mL (45, 46). However, this comparison 
is somewhat limited due to variations in sugar-sweetened beverage 
definitions and included beverage categories across different countries. 
Furthermore, since most of the participants in our study were female, 
this may result in an underestimation of sugar-sweetened beverage 
intake. Our study showed that the beverages with high consumption 
among Chinese undergraduate students were sweet milk tea, sweetened 
tea drinks, sweetened fruit juice and different types of milk, generally 
consistent with previous studies in Chinese college populations (8). In 
contrast, studies in other countries revealed different popular 
beverages; for instance, fruit juices, soda, artificially sweetened soda, 
sports, and energy drinks were popular in Australia (47), while hot 
drinks, fruit drinks, and soda were favored among Jordanian university 
students (27). These findings suggest the differences in beverage 
consumption patterns between China and the Western regions.

Our study indicated that individuals with high sugar-sweetened 
beverage intake were more likely to be male. Given that the average 
weight of males is higher than that of females, male individuals generally 
consume more energy than females (48). Individuals with high sugar-
sweetened beverage intake were more likely to come from higher grades. 
With the increase of enrollment time, undergraduate students may 
increasingly be exposed to beverages such as alcohol and coffee. In 
addition, the association between family and sugar-sweetened beverage 

intake has been confirmed in previous studies (49). In China, families 
with only one-child and parents with higher educational levels typically 
also have higher family incomes, enabling students to afford more 
beverages. Our study showed that individuals with high sugar-sweetened 
beverage intake were more likely to reside in cities or towns, which was 
inconsistent with studies in Canada (50). This discrepancy may be due 
to the significant rural–urban divide in China, where convenience stores 
that sell beverages like milk tea and coffee are concentrated in cities and 
urban areas. Our study revealed that individuals with higher body 
esteem scores were more likely to perceive the right weight, have ideal 
weight that the same as now, not try to do anything about weight, stay 
the same weight or gain weight. This may be because those who perceive 
themselves as “normal weight” internalized weight stigma less than 
those who perceive themselves as “normal weight,” leading to higher 
body satisfaction (51). Body esteem-attribution and body esteem-weight 
were somewhat linked to BMI, suggesting that external evaluations are 
influenced by degree of thinness and fatness, prompting individuals to 
pay attention to their body shapes. Furthermore, body esteem-
attribution is related to grade, father’s educational level, place of 
residence, and family incomes. Compared to the other dimensions of 
body esteem, body esteem-attribution, which is influenced by external 
evaluations, has more influencing factors and requires attention.

The negative association observed between body esteem-
appearance and the risk of high sugar-sweetened beverage intake 
among Chinese undergraduate students suggests that individuals more 
satisfied with their appearances were less likely to consume sugar-
sweetened beverages. According to health belief model, the association 
between body esteem-appearance and the risk of high sugar-sweetened 

TABLE 2 (Continued)

Characteristics Body esteem-
appearance
Mean ± SD

p value Body esteem-
attribution
Mean ± SD

p value Body esteem-
weight

Mean ± SD

p value

Ideal weight 0.022 <0.001 <0.001

  About the same as now 23.53 ± 4.84 10.27 ± 3.61 21.61 ± 4.59

  Lighter than now 22.34 ± 5.95 9.05 ± 3.78 14.60 ± 5.43

  Heavier than now 22.68 ± 5.17 9.90 ± 3.53 17.68 ± 5.56

Weight management behavior <0.001 0.009 <0.001

  I am not trying to do anything about my weight 23.64 ± 5.17 8.98 ± 3.54 19.29 ± 5.19

  Stay the same weight 23.56 ± 5.12 9.94 ± 3.55 19.95 ± 4.54

  Lose weight 21.86 ± 6.03 9.15 ± 3.86 13.39 ± 5.29

  Gain weight 21.98 ± 5.49 10.18 ± 3.93 16.55 ± 5.78

t-test and analysis of variance were applied to examine the variations in scores for body esteem-appearance, body esteem-attribution and body esteem-weight across subgroups.
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beverage intake may be  influenced by individuals’ attitudes and 
perceptions toward sugar-sweetened beverages. Health belief model 
analyzes how personal beliefs influence behaviors by assessing the 

benefits and potential consequences of preventive behaviors (52). With 
advancements in modern medicine, health belief model has expanded 
beyond traditional disease-related behaviors to include general health 

FIGURE 1

Restricted cubic spline analysis of the association between body esteem-appearance and high sugar-sweetened beverage intake.

FIGURE 2

Restricted cubic spline analysis of the association between body esteem-attribution and high sugar-sweetened beverage intake.
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behaviors such as diet (53) and vaccination (54), and also attitudes 
toward sugar-sweetened beverages. Health belief model consists of 
four components: perceived susceptibility, perceived severity, 
perceived benefits of taking health actions, and perceived barriers (55). 
Undergraduate students with high levels of body esteem-appearance 
often focus more on health issues related to body image, such as 
obesity and weight gain (3). Since sugar-sweetened beverages are 
associated with weight gain and obesity, these students are more likely 
to perceive themselves as vulnerable to negative effects of sugar-
sweetened beverages. This means they have higher perceived 
susceptibility to health problems caused by sugar-sweetened beverages 
and stronger perceptions of severity of these issues. Reducing sugar-
sweetened beverage intake can be  seen a way to lower the risk of 
weight gain, maintain or improve body shape, and enhance body 
image. Positive expectations of health outcomes encourage them to 
develop favorable attitudes toward reducing sugar-sweetened beverage 
intake. For undergraduate students with high levels of body esteem-
appearance, perceived barriers can be viewed as “psychological cost” 
of sugar-sweetened beverage intake, as it may threaten their ideal body 
images and thus increase psychological burden and social pressure. 
Consequently, these students are likely to choose to reduce sugar-
sweetened beverage intake to avoid these “psychological costs.”

The positive association observed between body esteem-
attribution and the risk of high sugar-sweetened beverage intake 
among Chinese undergraduate students suggests that individuals who 
are less satisfied with their appearances or bodies, as evaluated 
externally, tend to consume fewer sugar-sweetened beverages. Previous 
study has revealed that others’ evaluations of individuals’ bodies can 
significantly influence their intuitive eating habits. Specifically, the 
more negative evaluations, the lower levels of intuitive eating (56). 
Intuitive eating is an eating approach that relies on internal cues such 

as hunger and fullness. It encourages individuals to select foods based 
on bodily needs and preferences, rather than being swayed by external 
pressures like social expectations, food trends, or emotional states (57). 
The sweet components present in sugar-sweetened beverages are 
known as to evoke feelings of happiness and indulgence (58), making 
sugar-sweetened beverage intake a manifestation of intuitive eating. 
However, when individuals perceive others’ evaluations of their 
appearances or bodies to be negative, it can hinder their natural urge 
to enjoy sugar-sweetened beverages as part of their intuitive eating 
practice. According to self-construct theory, cultural differences play 
a pivotal role in shaping individuals’ self-identity. Eastern cultures, 
characterized by collectivism, prioritize social acceptance, whereas 
Western cultures, rooted in individualism, emphasized personal 
autonomy (59). Previous study indicated that individuals from Eastern 
backgrounds often base self-worth on acceptance or rejection received 
from communities (60). Consequently, external evaluations about 
their appearances or bodies can profoundly influence self-perceptions 
(61). In pursuit of idealized body images and desire to garner positive 
feedback from others, Chinese undergraduate students may actively 
regulate sugar-sweetened beverage intake.

There was no significant association found between body esteem-
weight and the risk of high sugar-sweetened beverage intake among 
Chinese undergraduate students. Previous study found no significant 
association between wight self-perception and sugar-sweetened 
beverage intake among adolescents in New Caledonia, aligning with 
our results (62). The study suggested that effective weight management 
involves not only controlling sugar-sweetened beverage intake but also 
managing other energy-dense foods intake (62). Since our study did 
not assess total energy intake, this could explain the lack of significant 
association between body esteem-weight and sugar-sweetened 
beverage intake. More likely, the findings reflect tendencies to be lenient 

FIGURE 3

Restricted cubic spline analysis of the association between body esteem-weight and high sugar-sweetened beverage intake.
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about their weight among some undergraduate students. Despite 
engaging in weight management practices such as exercise and dieting, 
college students exhibited poor outcomes and low adherence to weight 
management behaviors due to insufficient resolve and motivation (63). 
Consequently, when considering sugar-sweetened beverage intake as a 
dietary behavior, undergraduate students may struggle to develop 
effective diet plans and implement them. In addition, studies have 
shown that when individuals view their bodies as similar to those of 
others who do not meet societal ideals, they may experience strong 
feelings of embarrassment and shame, which can lead to responses of 
disposal or separation (64). Unlike products that can be discarded, 
donated, or sold, individuals’ bodies cannot be managed in the same 
way, potentially resulting in resignation (65). Some undergraduate 
students with low weight satisfaction may successfully control sugar-
sweetened beverage intake through weight management, while others 
who struggle with weight management might have difficulty controlling 
sugar-sweetened beverage intake. Furthermore, some students may 
resort to emotional eating and excessive sugar-sweetened beverage 

intake when faced with poor weight satisfaction. This polarization in 
behavior is a key reason resulting in the lack of a significant association 
between body esteem-weight and sugar-sweetened beverage intake.

This study broadens the dimension of self-determination theory’s 
psychological needs, positing that body esteem as a psychological 
need that merits comprehensive exploration. It further supports the 
validity of self-determination theory and its applicability in the field 
of dietary behaviors. The results of this study also provide managerial 
implications for improving eating behaviors of undergraduate 
students. On the one hand, from the perspective of self-management, 
undergraduate students need to cultivate a correct perception of their 
appearance, adopt appropriate image management strategies, and 
enhance their appearance satisfaction, thereby constructing rational 
dietary behaviors. On the other hand, from the perspective of 
external management, a healthy and uplifting esthetic and dietary 
perception should be collectively fostered by friends, faculty, and 
media, effectively guiding students to adopt sound esthetic and 
dietary practices. Universities should consistently organize sports 

FIGURE 4

Subgroup analysis of the association of body esteem-appearance with high sugar-sweetened beverage intake.
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activities and health initiatives, fostering vibrant and positive campus 
culture. By conducting professional nutrition education lectures and 
considering the unique needs of each student, personalized health 
management plans should be crafted. To amplify influence, schools 
should leverage diverse promotional channels, including posters and 
online media, to disseminate correct esthetic concepts and healthy 
nutritional knowledge, with the objective of effectively boosting 
students’ body esteem and reducing sugar-sweetened beverage intake.

However, there were some limitations to our study. Firstly, it was 
a cross-sectional study and therefore causality could not be established. 
Longitudinal studies should be carried out in future to elucidate the 
causal relationship between the three dimensions of body esteem and 
the risk of high sugar-sweetened beverage intake. Secondly, due to 
convenience sampling, our data were obtained from a single medical 
university in China with a higher proportion of female participants, 
limiting the generalizability of the findings. Random sampling 
methods for multi-center studies should be conducted across various 
types of universities. Thirdly, our study relied on self-reported data 

from participants, which may be  influenced by recall bias and 
expectation bias, necessitating cautious interpretation of the results. 
Lastly, despite controlling numerous confounding variables, the 
presence of residual confounding bias cannot be ruled out, as certain 
potential characteristics may not have been considered.

5 Conclusion

In summary, our study revealed a negative association between 
body esteem-appearance and the risk of high sugar-sweetened 
beverage intake, as well as a positive association between body esteem-
attribution and the risk of high sugar-sweetened beverage intake 
among Chinese undergraduate students. It indicated that 
undergraduates who were more satisfied with their appearances were 
less prone to high sugar-sweetened beverage intake. Additionally, the 
worse the external evaluations of individuals’ appearances, the less 
susceptible to high sugar-sweetened beverage intake. These findings 

FIGURE 5

Subgroup analysis of the association of body esteem-attribution with high sugar-sweetened beverage intake.
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suggest that educational institutions or governmental bodies should 
offer both individual and group counseling, organize supportive 
campus activities, and provide self-affirmation training, aimed at 
helping students develop positive body images and steering 
undergraduate beverage intake toward healthier patterns. Nevertheless, 
given the limitations of our study, further well-designed longitudinal 
and multi-center studies are warranted to validate these findings.
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