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Introduction: The novel coronavirus disease of 2019 has impacted people’s lives
greatly. The spread of the pandemic has restricted many everyday social lives.
Some studies have shown that strict risk control during the pandemic threatens
people’s mental health and eating habits. University students vulnerable to mental
health problems may have more prominent mental health and eating disorders
during the pandemic. This study aims to elucidate the relationship between
body dissatisfaction, depression, body mass index, and emotional eating among
university students in the context of the pandemic in southern China. It provides
a theoretical basis for developing future approaches to improve depression and
emotional eating among university students.

Methods: A total of 1,135 university students were recruited for the study. All
participants completed anthropometric, body dissatisfaction, eating behavior,
and depression level surveys.

Results: The study finds that female students have higher levels of body
dissatisfaction, depression, and emotional eating than male students. University
students in the high body dissatisfaction group had higher levels of depression.
Depression level (f = 0.33, p < 0.01), body dissatisfaction (8 = 0.22, p < 0.01), sex
(= 0.16, p < 0.01), and income (# = 0.06, p < 0.01) were significant predictors
of emotional eating. Fundamentally, this study highlights the impact of body
dissatisfaction on depression and emotional eating.

Discussion: The potential to improve depression and emotional eating among
university students by improving their levels of body dissatisfaction was
demonstrated.

body dissatisfaction, depression, dietary habits, emotional eating behavior, university
students, China

1. Introduction

Since 2019, peoples lives have been affected to some extent by coronavirus disease of 2019
(COVID-19) in various countries (1). Many countries have adopted stricter quarantine policies to
slow the spread of the pandemic (2). Some studies have shown that under strict quarantine, people’s
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eating behaviors have changed, and binge eating has increased (2, 3). A
study with 1,097 adults in Poland revealed that more than half of the adult
Poles snacked significantly more during the pandemic windfall than
during the pre-pandemic period (4). The results of another study that
included 1,047 people from Asia, Europe, and Africa as respondents
showed that people’s food consumption patterns changed during the
pandemic, with more snacking between main meals (5).

1.1. Mental health

Mental health issues, such as anxiety and depression, are thought
to be important in changing people’s food consumption patterns
during the pandemic (3). Studies have shown that emotional eaters
believe that eating relieves negative emotions due to stress (6, 7). New
crown pneumonia is spreading rapidly worldwide, causing mental
health problems in many people (3). In addition to the fear of
COVID-19 infection, forced reduction of social and isolation policies
can lead to psychological problems such as depression (8). According
to a systematic study of mental health findings in the general
populations of eight countries, the prevalence of severe anxiety
increased from 6.3% before the pandemic to 50.9%. The incidence of
depression increased from 14.6% before the pandemic to 48.3% (9).
A study conducted among Italian adults showed that nearly a quarter
of people changed their eating habits because of higher anxiety
levels (3).

1.2. Factors influencing dietary habits

Body image is the perception of one’s own body (10). It is
closely related to many aspects of human functioning, including
emotions, thoughts, behaviors, and relationships (11). Body
dissatisfaction occurs when there is a discrepancy between the
ideal and actual body shapes (12). It results in poor eating habits
such as overeating (12, 13), and high levels of body image
dissatisfaction may lead to depression (13, 14). High body mass
index (BMI) may bring high risk of body dissatisfaction and
dietary habits (12). Furthermore, body dissatisfaction is common
among young people (13, 14), and under the pressure of the
COVID-19 pandemic, body dissatisfaction may have a more
serious negative impact on young people’s health (12).

1.3. The specificity of the university student
population

University students experience changes in their social
environments and face the challenge of moving from adolescence to
adulthood (12). Because their parents do not supervise them,
university students may find it difficult to maintain a healthy diet
(15-17). They grow up, become independent adults as compared to
children who were dependent on their parents while overcoming the
pressures of academics, which makes them a vulnerable group for
mental health problems (16-18). However, little research has been
conducted on body dissatisfaction, depression, or emotional eating.
Especially in the context of COVID-19, the physical and mental
burden of university students may increase. Accordingly, this could
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further increase the likelihood of depression and emotional eating
among university students.

1.4. Purpose

This study aims to explore the relationship between body
dissatisfaction, depression levels, BMI and emotional eating behavior
among university students in the context of the pandemic.

2. Materials and methods
2.1. Study participants

This study was conducted at a selected comprehensive university
in Ganzhou City, Jiangxi Province, China. Participant recruitment
information was disseminated on campus through posters put up in
front of the dormitory building and leaflets distributed in study
rooms. A total of 1,200 under graduate students were recruited and
physically measured, and questionnaires were administered across the
university between September and December 2021. As there were very
few students older than 24 years, those who was older than 24 years
were excluded from the study. Of these, 1,135 students (male: 555;
female: 580) provided complete and valid data to be included in
this study.

2.2. Body measurements

Height was measured using a height ruler with an accuracy (Seca
213, Germany) of 0.1 cm, and weight, body fat percentage, and muscle
mass (0.1 kg precision) were measured using a body composition
analyzer (Tanita BC-610, Japan). Body mass index (BML; kg/m?) was
calculated using height and weight; the BMI categories were
underweight (BMI < 18.5), normal (18.5 < BMI < 25), and overweight
(BMI > 25) (19).

2.3. Body type discontent

Sex-adapted silhouettes were used to assess body dissatisfaction
among university students (20). The body type progression chart scores
indicate a progression from the lowest obesity score to the highest
muscular score. The lowest score was-7, and the highest score was 7. In
this study, participants were asked to select their actual body silhouette
(Current Silhouettes, CS) and their ideal body silhouette (Ideal Silhouettes,
IS). The difference between the ideal body silhouette score and the actual
body silhouette score is the level of body dissatisfaction. Allowing the
definition of three categorized levels based on quartiles analyses: low
dissatisfaction (|IS — CS | < 1), medium dissatisfaction (2 < |IS — CS| <
4), high dissatisfaction (|IS — CS| > 5) (20).

2.4. Emotional eating levels

The Chinese version of the Dutch Eating Behavior Questionnaire
(21) was used to assess the level of emotional eating among university
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students. Emotional eating refers to the extent to which emotional
factors influence college students. Here, emotion mainly refers to
negative emotions and whether individuals will relieve their emotions
by eating under the influence of negative emotions. For example,
when individuals are depressed, they crave food. There were 13
questions, each with five options, corresponding to a score of 1-5.
Higher scores indicated higher levels of emotional eating. This
questionnaire is suitable for young Chinese adults and widely used in
southern China (12).

2.5. Depression

The Chinese version of the Self-rating Depression Scale (SDS),
widely used in China for young people, was used to assess the
depression levels of university students (22). The scale contains 20
items divided into four scoring levels. The scores of each item are
summed to obtain a total crude score, which is multiplied by 1.25
according to the Chinese norm to obtain a standard score; the higher
the standard score, the more severe the symptoms. The standard score
for evaluating depression is 53, with scores below 53 indicating no
depression, 53-62 indicating mild depression, 63-72 indicating
moderate depression, and 72 or more indicating severe depression.
This scale has been verified to be suitable for young Chinese adults
and widely used in southern China (12).

2.6. Data analysis methods

All items were tested for normality and skewness, and the data were
within acceptable limits. We used a t-test to compare differences due to
sex in BMI, body fat percentage, muscle mass, level of body dissatisfaction,
level of depression, and score of emotional eating among university
students. One-way ANOVA was used to compare differences in
depression levels and emotional eating scores across body type groups,
and the Tukey-Kramer test was used to compare two-by-two differences
between groups. College students’ emotional eating scores were used as
dependent variables in the multiple regression analyses, and BMI,
depression level scores, body type dissatisfaction level scores, and monthly
living expenses were used as predictor variables. A stepwise incremental
approach with a threshold p value of 0.20 was chosen. All statistical
analyses were performed using JMP version 16.0 J (SAS Institute Inc.,
Cary, NC, United States). Statistical significance was set at p < 0.05.

2.7. Sociodemographic characteristics

Data on the age, sex, and monthly living cost of the university
students were collected through a questionnaire.

2.8. Sample size estimation

The sample size for the study was determined using the G*Power
calculator 3.1.9.7 (Franz Faul et al., Universitit Kiel, Germany,
http://www.gpower.hhu.de/). Considering an a = 0.05, 1—-f = 0.90,
the number of tested predictors = 3 (SDS score, body dissatisfaction,
and BMI), the number of covariates = 3 (age, sex, and monthly living

Frontiers in Nutrition

10.3389/fnut.2023.1103724

cost), we calculated the sample size to be 33, 73, 528, respectively if
the effect size f* equaled to 0.35 (large), 0.15 (medium) and 0.02
(small). Furtherly, a 20% dropout rate was assumed, and the total
number was estimated as 42-660. To make sure the power,
we increased the sample size to 1,200, and the actual valid sample
size was 1,135, which was much larger than the estimated size even
if given a small effect size

3. Results
3.1. Participant characteristics

The age of the participants ranged from 18 to 23 years (mean age:
18.8 + 1.0 years; Table 1). Regarding BMI, 19% of the participants were
overweight or obese (Table 1). Further, BMI, muscle mass, and obesity
rates were higher in male students than in female students (p < 0.05).
And body fat percentage, SDS, and emotional eating score were higher
in female students than in male students (p < 0.05). Body
dissatisfaction was present in both sexes (Table 1).

The mean emotional eating score for girls was 26.3, significantly
higher than for boys (22.5; Table 1). There were no differences in
depression levels or emotional eating scores between the body type
groups (p > 0.05; Figures 1, 2). The emotional eating scores were
significantly higher in the high body dissatisfaction group than in the
moderate and low body dissatisfaction groups (Figure 3).

3.2. Factors influencing emotional eating

Table 2 shows the factors that influence emotional eating among
university students. Levels of depression ( = 0.33, p < 0.01), body

TABLE 1 Sample characteristics (n = 1,135).

Mean + SD or n (%)

Man Woman  Total
(n = 555) (n=580)

Age (years) 18.8+1.1 18.8 £ 1.0 18.8+ 1.0
BMI (kg/m?) 220+3.6 213+3.1 21.6+34 | <0.01
BMI category

Underweight 80 (14) 96 (17) 176 (15)

Normal 337 (61) 409 (71) 746 (66) <0.01

Overweight/obesity 138 (25) 75 (13) 213 (19)
Body fat percentage 16.1+6.7 27.6+59 220+64 | <0.01
Muscle mass (g) 50.5+7.6 359+4.0 43.0+58 | <0.01
SDS 449+9.6 46.8 8.8 458+9.2 | <0.01
Emotional eating score 225+9.4 263+9.8 244+9.6  <0.01
Body dissatisfaction 28+14 27+13 27+13 0.46

Low 164 (30) 184 (32) 348 (31) | 0.51

Medium 273 (49) 286 (49) 559 (49)

High 118 (21) 110 (19) 228 (20)

BMI, body mass index. SDS, Self-rating Depression Scale. The significance of the differences
between male and female students was determined by t-test (for quantitative variables) or by
Pearson’s analyses (qualitative variables).
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FIGURE 3
Depression scores of university students with different levels of body
dissatisfaction. *Tukey, p < 0.05.

TABLE 2 Factors that contribute to emotional eating scores among
university students.

e, e
SDS 0.33 12.32 1.02 <0.01
Body dissatisfaction 0.22 7.63 1.17 <0.01
Sex 0.16 5.97 1.03 <0.01
Income (/month) 0.06 213 1.01 <0.05
BMI —0.04 —1.37 1.18 NS

R*=0.21; p < 0.01; RMES = 8.8; n = 1,135.

4.1. Emotional eating and depression levels
among university students

4.1.1. Emotional eating levels

Women were at a higher risk of developing health problems
related to eating disorders. A study of Norwegian adults showed that
). The results of the
present study showed that among university students in southern

emotional eating is more common in women (

China, women had higher levels of emotional eating than men

(

be related to the physiological differences between men and women.

), supporting the findings of the prior study. This may

Research suggests that the physiological differences between females
and males may be reflected in emotions and behaviors, with girls likely
to have increased negative emotions when faced with challenging and
uncertain situations (24). Notably, emotional eating is considered an


https://doi.org/10.3389/fnut.2023.1103724
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org

Wu et al.

important way of reducing negative emotions, and eating disorders
may be triggered or exacerbated by pandemics (25). Thus, sex
differences in emotional eating levels may continue to be magnified
by the influence of the pandemic.

4.1.2. Interaction between depression and
emotional eating

Emotional eating can lead to psychological distress and have
negative health effects (26). A study of 1,865 Italian adults found that
when considering multivariable models, women and individuals with
emotional eating were more likely to report depression (26). These
results support the findings of a previous study (Table 2); they
demonstrated that higher levels of depression are related to higher
emotional eating scores. At the same time, this effect was not
unidirectional; results from a study of 24,968 inhabitants in Norway
showed that people with psychological distress are four times more
likely to experience emotional eating than the general population (23).
A study of 365 Italian adults showed that increased emotional eating
could lead to psychological problems such as depression and anxiety
(27). Studies have shown that binge eaters and healthy people may
regulate negative emotions through their diet (6, 7). Studies found that
people who adopt emotional eating behaviors in the face of negative
emotions do not reduce negative emotions during or after eating but
instead increase their current negative emotions and are likely to
adopt more aggressive eating behaviors in the face of negative
emotions (28, 29). The interplay between depression and emotional
eating may be a significant barrier to college students’ heart health
during the pandemic.

4.2. Factors influencing emotional eating

4.2.1. Depression levels

Women are more likely to suffer from depression than men (6).
A survey of 286 university students from different ethnic groups in
the United Kingdom found that women suffered from depression at
twice the rate of men (30). Another survey of nearly 6,000 students
in China showed that the prevalence of depression was 14% higher
among female students than among male students (10%) (31). The
results of this study showed that women scored higher levels of
depression than men, supporting the findings of a previous study
(Table 1). During COVID-19, women were more susceptible to the
contagion of tension than men, as the normal range and duration of
social activities were restricted, which had a more significant impact
on the emotional problems of university students (32). A study of 385
Italian students aged 18-30 found that amidst the COVID-19
lockdown, 6% of the students develop more severe depressive
symptoms (33). For the goal of “Zero COVID,” China witnessed the
longest and strictest lockdowns, and have no targeted measures for
improving mental health of university students. As the COVID-19
pandemic continues, with the increase of depression level, the
difference in depression levels between men and women will likely
continue to increase.

4.2.2. Body mass index

BMI is considered a significant predictor of emotional eating
(34, 35). Studies have highlighted the association between body
size and eating habits (36, 37). However, in the present study,
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we did not find a relationship between body size and emotional
eating or SDS score (Figures 1, 2). This suggests that, for
present-day university students in southern China, emotional
eating similarly affects food consumption in normal-weight and
obese individuals. The intense pressure from the pandemic may
be an important factor that distinguishes this study from previous
research. The blockade brought about by the pandemic can
impact emotional eating and change people’s eating habits (27).
The results of this study reveal that emotional eating levels under
the influence of the pandemic may not be related to body size.

4.2.3. Body type discontent

Body image dissatisfaction is thought to be associated with
poor eating habits such as dieting. A study of American high
school students showed that students with higher levels of body
dissatisfaction were more likely to have disordered eating
behaviors than those with lower levels of body dissatisfaction
(38). Similarly, a study of Dutch adolescents aged 12-16 showed
that body image dissatisfaction might lead to disordered eating
behaviors (39). The results of this study showed that higher levels
of body dissatisfaction were associated with higher scores on
emotional eating at university, supporting the findings of a
previous study (Table 2).

It is important to note that because the weight loss effect of
extreme eating behaviors may be short-lived, it usually results in
weight regain and further increases body dissatisfaction (12, 40). Body
image dissatisfaction may exacerbate depression in university students
(Figure 3). Results from a study of 13,046 current university students
in southern China showed that self-body awareness in early adulthood
was associated with the onset of depression (13). A study with 160
Hispanic university students showed a positive correlation between
levels of depression and levels of body dissatisfaction among university
students (14). Therefore, improving the level of emotional eating
among college students by improving their body image dissatisfaction
should be considered.

4.3. Limitations

This study had several limitations. First, this study was conducted
with only over 1,000 people and included only university students
aged 18-23 years. In addition, because this was a cross-sectional study,
no causal inferences could be drawn. Additionally, this study only
examined university students living in southern China and is not
representative of the national picture in general. The survey was
carried out during the COVID-19 pandemic, with the strict policies
“zero COVID” policy in China, and therefore, its results may not
reflect the general relationship between body dissatisfaction, diet, and
depression among university students. China witnessed the longest
and strictest lockdowns of all, which might have skewed the results.
Although a study has shown that these effects will disappear rapidly
after the lifting of lockdown (33). Considering that the COVID-19
pandemic is still ongoing, the results of this study can provide a
theoretical basis for formulating strategies to improve university
students’ eating behavior and depression levels from the present to the
near future. This study did not investigate which kind of food they ate/
avoided during emotional eating, we wish to solve this problem in
future research.
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4.4. Conclusion

Depression and emotional eating were problems among university
students in southern China in the context of the pandemic. Female
students had higher depression levels and emotional eating scores
than male students. This study highlighted the impact of body
dissatisfaction on depression and emotional eating. The potential to
improve depression and emotional eating among university students
their
been demonstrated.

by improving levels of body dissatisfaction has
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