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Purpose: This study aims to investigate the role of frequent sports dance in preventing
mental disorders, including anxiety and depression, among college students using real-world
data, and to further analyze potential risk factors associated with anxiety and depression.
Methods: We investigated 921 college students from eight universities in China. A survey
was completed by 901 students and they were included in the analysis. The anxiety score was
evaluated by the Generalized Anxiety Disorder 7-item (GAD-7) scale and the depression score
was evaluated by the Patient Health Questionnaire-9 (PHQ-9). Subgroup comparisons were
performed among frequent sports dance students and non-frequent sports dance students.
Results: Of all the students, 9.98% had moderate-to-severe anxiety and 14.65% students
suffered from moderate-to-severe depression. Compared with non-frequent sports dance
students, frequent sports dance students had significantly lower depression scores (P=0.04).
According to the multiple logistic regression models, when potential confounding factors
were all adjusted, frequent sports dance was also significantly associated with less depression
(OR=0.55, 95% CI: 0.36-0.84, P<0.01). We also found that higher college grade levels
(P<0.01), non-physical education students (P=0.02), higher body mass index (P=0.02), lower
exercise frequency per week (P<0.01), addiction to drinking (P=0.02), and previous diag-
nosis of anxiety or depression in hospital (P<0.01) were significantly associated with more
anxiety; higher college grade levels (P<0.01), addiction to drinking (P<0.01), preference for
eating fried food (P=0.02), soda as the main source of drinking water (P=0.01), and previous
diagnosis of anxiety or depression (P=0.03) were significantly associated with more depres-
sion, while higher exercise frequency per week (P<0.01), only-child status (P<0.01), and
preference for eating vegetables (P=0.02) were significantly associated with less depression.
Conclusion: Anxiety and depression are common among college students. Frequent sports
dance may serve as a protective factor for preventing depression and it can be recommended
for college students.
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Introduction

Mental disorders are a significant problem among populations of college students.'
Studies have shown that up to 17-30% of college students have suffered from
anxiety and 12.2-19.9% from depression.” ® Besides, these numbers are growing
over time.” The incidence of anxiety increased from 9.3% in 2009 to 14.9% in
2015, and during the same period depression increased from 9.0% to 12.2% among
college students, according to the American College Health Association National
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College Health Assessment.” Anxiety and depression are
students’ major risk factors for suicide.” The prevalence
and negative effects of anxiety and depression demonstrate
the importance of prevention and creating strategies to
intervene in these mental disorders among university
students.

Dance sports training has been proved to significantly
improve physical health outcomes.® In a randomized clinical
trial, jazz dance was shown to provide physical and mental
benefits to university students.” A meta-analysis also showed
that among ordinary sports, dance was one of the most
effective exercises to alleviate depressive symptoms among
depressed patients.'® Moreover, apart from mental disorders,
sports dance therapy can also be beneficial for other special
populations, such as those with obesity'" or hypertension, '
elderly people with balance problems,'* and in Parkinson’s
disease,'* to name just a few. However, these studies gener-
ally focused on the investigation of some special populations.
Whether dance could prevent anxiety or depression among
college students remains unclear. Besides, those studies had a
wide range of designs with diverse quality and the method of
dance therapy varied in different national and cultural
contexts.'> Therefore, it was still difficult to draw conclu-
sions about the positive influence of dance and sport activity
on young people’s well-being.'® Thus, the effect of sport and
dance on the young people’s well-being needs further inves-
tigation using real-world data. Besides, effective strategies
for preventing anxiety and depression are not widely avail-
able among college students, mainly because of insufficient
understanding of the potential risk factors for these mental
disorders.

Therefore, this study aimed to investigate the role of
frequent sports dance in preventing mental disorders (anxi-
ety and depression) among college students using real-
world data. We speculated that frequent sports dance is
capable of serving a positive function in preventing anxi-
ety or depression, or both of them. Besides, we further
analyzed potential risk factors associated with anxiety and
depression.

Methods

Students
We investigated 921 college students from eight universi-
ties in China, namely, Xiamen University of Technology,
Xiamen University, JiMei University, Chengdu Sport
University, Southwest

Jiaotong University, Fujian

Agriculture and Forestry University, Shandong Sport

University, and Chongqing Normal University, via a sur-
vey. The survey was carried out online through a ques-
tionnaire; students were asked to voluntarily sign an
informed consent statement using their own cell phones
and completed the survey voluntarily according to their
own situation. The personal information was anonymized
and it was also unnecessary for participants to fill in their
personal information. All data were extracted from the
survey and then a database was constructed for statistical
analysis. We included university students and excluded
postgraduate and doctoral students. Students aged 18
years or younger were also not included. Students who
were reluctant to participate in the survey were not
enrolled in the study. This study was approved by the
Academic Committee Board of Xiamen University of
Technology (no. 202001). Formal consent was all obtained
from participants. This study was conducted in accordance
with the Declaration of Helsinki.

Sample Calculation

According to the available literature, the incidence of
anxiety or depression among college students is
10-20%.%° We speculated that the odds ratio of frequent
sports dance and the multiple correlation coefficients were
both 0.6. Based on Whittemore’s formula and Monte Carlo
simulations, when ¢=0.05 and 1— =95%, the sample size
was 305-499 for univariate logistic regression and 477—
780 for multivariate logistic regression.!” Altogether, the
sample size should not be less than 800.

Baseline Characteristics

From all the patients, 30 potential risk factors were collected
and analyzed, including general information, living habits,
types of diet, comorbidities, and family background. In
detail, these 30 risk factors were gender (female vs male),
age (mean, years), college grade levels (freshmen vs sopho-
mores vs junior vs senior vs delayed graduation), profes-
sional dancer (yes vs no), member of college sports dance
team (yes vs no), physical education student (yes vs no),
participant in college sports dance course (yes vs no), body
mass index (BMI, kg/mz) (<18.5 vs 218.5 and <24 vs 224
and <28 vs 228), scholarship winner (yes vs no), scholarship
level (first class vs second class vs third class vs no), seden-
tary time per day (hours) (<1 vs 21 and <3 vs 23 and <6 vs
26), exercise frequency per week (0 vs 1-2 vs 3—4 vs >5),
study period during free time (hours) (<1 vs 21 and <2 vs 22
and <3 vs z3), only-child status (yes vs no), educational
background of father (primary school vs junior or high school
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vs university vs graduate), educational background of mother
(primary school vs junior or high school vs university vs
graduate), hypertension (yes vs no), diabetes (yes vs no),
addiction to smoking (yes vs no), addiction to drinking (yes
vs no), preference for eating red meat (yes vs no), preference
for eating vegetables (yes vs no), preference for eating fruits
(yes vs no), preference for eating barbecued food (yes vs no),
preference for eating fried food (yes vs no), main source of
drinking water (purified water vs tea vs coffee vs soda),
monthly expenses (RMB) (<1000 vs 21000 and <2000 vs
22000 and <4000 vs 24000), marital status (single vs dating
vs married vs fertilized), previous diagnosis of anxiety or
depression in hospital (yes vs no), and history of anxiety or
depression in immediate family members (yes vs no). All the
factors were self-reported. The only-child status was defined
as having no siblings. The exercise time in the factor of
exercise frequency per week was no less than 30 min per
exercise. Study period during free time was defined as the
time interval that participants used for self-study during free
time and did not include class time.

Anxiety and Depression Evaluation
Students’ anxiety scores were evaluated by the Generalized
Anxiety Disorder 7-item (GAD-7) scale and depression score
were evaluated by the Patient Health Questionnaire-9 (PHQ-
9). According to the literature, GAD-7 and PHQ-9 are effec-
tive and useful tools to investigate the anxious and depressive
status of young people and college students.'® ° The classi-
fications were as follows: students with a GAD-7 of 15 points
or more were considered as having severe anxious status; a
GAD-7 of 10-14 points was moderate anxiety; a GAD-7 of
5-9 points was mild anxiety; and a GAD-7 of 4 points or less
was no anxiety. Regarding the PHQ-9, a score of 15 points or
more was severe depression; a score of 10-14 points was
moderate depression; a score of 59 points was mild depres-
sion; and a score of 4 points or less was no depression.

Subgroup Analysis

Subgroup comparisons were performed among frequent
sports dance students and non-frequent sports dance stu-
dents. Frequent sports dance students were defined as
those who were members of a college sports dance team.
In this team, regular dance practices took place four times
a week (90 min/practice) each semester. Non-frequent
sports dance students included participants in college
sports dance courses and ordinary college students.
Ordinary college students were those who did not partici-
pate in both college sports dance teams and college sports

dance courses. Students who participated in sports dance
courses were required to attend courses once a week (90
min/practice). All students had voluntarily chosen dance
courses or took part in dance teams to practice dance
skills, including waltz, tango, foxtrot, quickstep, and
Latin. According to students’ feedback and expectations,
the dance practice’s content, dance costume, intensity, and
length of time had changed over time. Generally, each
session began with a 15 min warm-up. Then, a muscular
and psychological relaxation exercise was performed for
10 min. Dance practice was lasted for 55 min. Dances
training in the class was mainly done working in pairs.
But at the beginning of semester, students who were not
familiar with the dance training would train individually
and then work with their partners as a team. During the
period of dance practice, students were encouraged to
examine their creativity, physical well-being, and expres-
sion of emotions. Besides, at the end of each session,
students were encouraged to describe and express their
true experiences and emotions for 10 min.

Logistic Regression Analysis

The above-mentioned 30 potential risk factors were used
to predict anxiety and depression in college students.
Simple and multiple logistic regression models were used
to screen these potential risk factors for anxiety and
depression. Significant factors evaluated using the multiple
logistic regression models were considered as the indepen-
dent risk or protective factors.

Effectiveness Evaluation of Significant Risk

Factors

The effectiveness of the significant risk factors was also
evaluated by receiver operating characteristic (ROC)
curves, correct classification rates, sensitivity, specificity,
false-positive rates, false negative rates, and goodness-of-
fit tests. An ROC value of more than 0.8 indicates an
excellent prediction model, an ROC value of 0.7-0.8
means a good prediction model, and an ROC value of
less than 0.7 represents an acceptable prediction model.
For the goodness-of-fit test, a P-value of more than 0.05
indicates good calibration ability of the prediction model.

Statistical Analysis

All analyses were performed with SAS 9.2 statistical soft-
ware. Comparisons between two continuous variables
were made using the f-test or the Wilcoxon rank sum
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test. Differences among the categorical variables between
groups were analyzed using the chi-squared test, the con-
tinuous corrected chi-squared test, or Fisher’s exact test.
The simple and multiple logistic regression models were
used to screen potential risk factors predicting mental
disorders. A P-value of less than 0.05 was considered
statistically significant (two-sided tests).

Results

Students’ Baseline Characteristics

Of all the enrolled students, the mean+SD age was 19.40
+2.08 years, with 56.38% female and 43.62% male stu-
dents. The majority of students were freshmen (45.39%).
There were 5.66% professional dancers, 11.65% members
of college sports dance teams, 26.08% physical education
students, and 29.86% participants in college sports dance
courses. Most participants were non-scholarship winners
(75.69%), had a sedentary time of 1-3 hours per day
(34.18%), exercised once or twice per week (44.40%),
and studied for 1-2 hours during their free time
(39.62%). Table 1 shows the detail basic demographic
information of all included college students.

Subgroup Analysis

Compared with non-frequent sports dance students, fre-
quent sports dance students significantly had more females
(P=0.04), higher age P<0.01), higher college grade levels
(P<0.01), more professional dancers (P<0.01), more scho-
larship winners (P<0.01), higher parental educational
levels (P=0.02 and P=0.03), more students preferring to
eat fruit (P=0.04), and lower depression score (P=0.04)
(Table 2). Further, the non-frequent sports dance students
were classified into two groups: participants in college
sports dance courses and ordinary college students. When
the three groups were compared together, similar results
were obtained (Table 3). This confirmed that frequent
sports dance students had the lowest depression score
(P=0.06).

Risk Factors for Anxiety

According to multiple logistic regression models, college
grade levels (OR=1.43, 95% CI: 1.21-1.68, P<0.01), phy-
sical education students (OR=0.66, 95% CI: 0.46-0.94,
P=0.02), BMI (OR=1.18, 95% CI: 1.02-1.36, P=0.02),
exercise frequency per week (OR=0.78, 95% CI: 0.66—
0.93, P<0.01), addiction to drinking (OR=2.19, 95% CI:
1.14-4.21, P=0.02), and previous diagnosis of anxiety or

depression in hospital (OR=3.58, 95% CI: 1.56-8.24,
P<0.01) were significant, while other characteristics were
not significant (Table 4). Namely, higher college grade
levels, higher BMI values, addiction to drinking, and pre-
vious diagnosis of anxiety or depression were independent
risk factors for anxiety, while being a physical education
student and higher exercise frequency per week were
independent protective factors for anxiety.

Risk Factors for Depression

Based on the multiple logistic regression models, college
grade levels (OR=1.35, 95% CI: 1.15-1.59, P<0.01),
member of college sports dance team (OR=0.55, 95%
CI: 0.36-0.84, P<0.01), exercise frequency per week
(OR=0.75, 95% CI: 0.65-0.87, P<0.01), only-child status
(OR=0.68, 95% CI: 0.52-0.88, P<0.01), addiction to
drinking (OR= 2.59, 95% CI: 1.35-5.00, P<0.01), pre-
ference for eating vegetables (OR=0.68, 95% CI: 0.49—
0.95, P=0.02), preference for eating fried food (OR=1.39,
95% CI: 1.06-1.83, P=0.02), main source of drinking
water (OR=1.28, 95% CI: 1.05-1.55, P=0.01), and pre-
vious diagnosis of anxiety or depression in hospital
(OR=2.54, 95% CI: 1.11-5.81, P=0.03) were significantly
associated with depression (Table 5). That is to say,
higher college grade levels, addiction to drinking, prefer-
ence for eating fried food, main source of drinking water
(soda), and previous diagnosis of anxiety or depression
were independent risk factors for depression, while mem-
ber of college sports dance team, higher exercise fre-
quency per week, only-child status, and preference for
eating vegetables were independent protective factors for
depression.

Effectiveness Evaluation of Significant Risk

Factors

Figure 1 shows the ROC curves and C values of all six
significant characteristics for anxiety. College grade levels
had the highest C value, up to 0.65, followed by exercise
frequency per week (0.61). When all six significant char-
acteristics were combined, the C value was 0.77 and the
correct classification rate was 94.5%, with a sensitivity of
28.0% and a specificity of 96.3% (Table 6). Figure 2
shows the ROC curves and C values of all six significant
characteristics for depression. Exercise frequency per
week showed the highest C value (0.65). The P-values
obtained from the goodness-of-fit test were all above
0.05 in both the anxiety and depression models.
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Table | Baseline Characteristics
Characteristics Students (n=901)
Gender
Female 56.38% (508/901)
Male 43.62% (393/901)
Age (mean, years) 19.40£2.08
College grade level
Freshman 45.39% (409/901)
Sophomore 39.18% (353/901)
Junior 12.99% (117/901)
Senior 2.00% (18/901)
Delayed graduation 0.44% (4/901)
Professional dancer
Yes 5.66% (51/901)
No 94.34% (850/901)
Member of college sports dance team
Yes 11.65% (105/901)
No 88.35% (796/901)
Physical education student
Yes 26.08% (235/901)
No 73.92% (666/901)
Participant in college sports dance course
Yes 29.86% (269/901)
No 70.14% (632/901)
BMI (kg/m?)
<185 18.53% (167/901)
18.5-24 57.27% (516/901)
24-28 9.21% (83/901)
228 14.98% (135/901)
Scholarship winner
Yes 24.31% (219/901)
No 75.69% (682/901)
Scholarship level
First class 6.10% (55/901)
Second class 9.21% (83/901)
Third class 8.99% (81/901)
No 75.69% (682/901)
Sedentary time per day (hours)
<l 20.98% (189/901)
1-3 34.18% (308/901)
3-6 33.19% (299/901)
26 11.65% (105/901)
Exercise frequency per week
0 6.10% (55/901)
1-2 44.40% (400/901)
34 27.86% (251/901)
=5 21.64% (195/901)
(Continued)
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Table | (Continued).

Characteristics

Students (n=901)

Study period during free time (hours)
0
<l
1-2
2-3
>3

1.55% (14/901)

23.75% (214/901)
39.62% (357/901)
19.09% (172/901)
15.98% (144/901)

Only-child status
Yes
No

41.07% (370/901)
58.93% (531/901)

Educational background of father
Primary school
Junior or high school
University
Graduate

19.98% (180/901)

56.38% (508/901)

21.86% (197/901)
1.78% (16/901)

Educational background of mother
Primary school
Junior or high school
University
Graduate

30.41% (274/901)

50.72% (457/901)

17.54% (158/901)
1.33% (12/901)

Hypertension

Yes 1.11% (10/901)

No 98.89% (891/901)
Diabetes

Yes 0.22% (2/901)

No 99.78% (899/901)

Addiction to smoking
Yes
No

4.11% (37/901)
95.89% (864/901)

Addiction to drinking
Yes
No

3.77% (34/901)
96.23% (867/901)

Preference for eating red meat
Yes
No

84.46% (761/901)
15.54% (140/901)

Preference for eating vegetables
Yes
No

82.02% (739/901)
17.98% (162/901)

Preference for eating fruits
Yes
No

73.58% (663/901)
26.42% (238/901)

Preference for eating barbecued food
Yes
No

34.41% (310/901)
65.59% (591/901)

(Continued)
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Table | (Continued).

Characteristics

Students (n=901)

Preference for eating fried food
Yes
No

33.19% (299/901)
66.81% (602/901)

Main source of drinking water
Purified water
Tea
Coffee
Soda

89.68% (808/901)
5.55% (50/901)
0.44% (4/901)
4.33% (39/901)

Monthly expenses (RMB)
<1000
10002000
20004000
24000

12.32% (111/901)

74.25% (669/901)
11.43% (103/901)
2.00% (18/901)

Marital status
Single
Dating
Married
Fertilized

78.69% (709/901)
20.42% (184/901)
0.44% (4/901)
0.44% (4/901)

Previous diagnosis of anxiety or depression in hospital
Yes
No

2.22% (20/901)
97.78% (881/901)

Anxiety or depression history of immediate family members
Yes
No

2.00% (18/901)
98.00% (883/901)

Anxiety (GAD-7)
No
Mild
Moderate
Severe

55.05% (496/901)
34.96% (315/901)
7.21% (65/901)
2.77% (25/901)

Depression (PHQ-9)
No
Mild
Moderate
Severe

48.95% (441/901)
36.40% (328/901)
8.77% (79/901)
5.88% (53/901)

Abbreviations: BMI, body mass index; RMB, Renminbi (¥); GAD, Generalized Anxiety Disorder; PHQ, Patient Health Questionnaire.

Discussion

This study found that anxiety and depression were common
among college students, after analyzing 901 students in
China. Of all the participating students, 9.98% had moder-
ate-to-severe anxiety and 14.65% suffered from moderate-to-
severe depression. In other studies, 17.0-30% of college
students suffered from anxiety and 12.2-19.9% had
depression.” ® The incidence of anxiety and depression var-

ies among university students mainly because of the different

evaluation tools and heterogeneity of populations. This study
also demonstrated that frequent sports dance students had
significantly lower depression scores than non-frequent
sports dance students. According to the multiple logistic
regression models, frequent sports dance also maintained
significance for depression after adjusting for other potential
risk factors. Thus, we concluded that frequent sports dance
can serve as a protective factor for preventing depression. In
a clinical trial conducted by Akandere and Demir*' in 2011,
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Table 2 Comparisons of Characteristics Between Frequent Dance and Non-Frequent Dance Students

Characteristics Frequent Dance Students* Non-Frequent Dance Students** P
(n=105) (n=796)
Gender 0.04
Female 65.71% (69/105) 55.15% (439/796)
Male 34.29% (36/105) 44.85% (357/796)
Age (mean, years) 20.27+3.31 19.29+1.84 <0.01
College grade level <0.01
Freshman 24.76% (26/105) 48.12% (383/796)
Sophomore 40.00% (42/105) 39.07% (311/796)
Junior 22.86% (24/105) 11.68% (93/796)
Senior 11.43% (12/105) 0.75% (6/796)
Delayed graduation 0.95% (1/105) 0.38% (3/796)
Professional dancer <0.01
Yes 16.19% (17/105) 4.27% (34/796)
No 83.81% (88/105) 95.73% (762/796)
Physical education student 0.08
Yes 19.05% (20/105) 27.01% (215/796)
No 80.95% (85/105) 72.99% (581/796)
BMI (kg/m?) 0.31
<18.5 23.81% (25/105) 17.84% (142/796)
18.5-24 57.14% (60/105) 57.29% (456/796)
24-28 5.71% (6/105) 9.67% (77/796)
228 13.33% (14/105) 15.20% (121/796)
Scholarship winner <0.01
Yes 35.24% (37/105) 22.86% (182/796)
No 64.76% (68/105) 77.14% (614/796)
Scholarship level <0.01
First class 13.33% (14/105) 5.15% (41/796)
Second class 16.19% (17/105) 8.29% (66/796)
Third class 5.71% (6/105) 9.42% (75/796)
No 64.76% (68/105) 77.14% (614/796)
Sedentary time per day (hours) 0.95
<l 22.86% (24/105) 20.73% (165/796)
1-3 34.29% (36/105) 34.17% (272/796)
3-6 32.38% (34/105) 33.29% (265/796)
26 10.48% (11/105) 11.81% (94/796)
Exercise frequency per week 0.17
0 3.81% (4/105) 6.41% (51/796)
1-2 37.14% (39/105) 45.35% (361/796)
34 35.24% (37/105) 26.88% (214/796)
25 23.81% (25/105) 21.36% (170/796)
(Continued)
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Table 2 (Continued).
Characteristics Frequent Dance Students* Non-Frequent Dance Students™* P
(n=105) (n=796)

Study period during free time (hours) 0.09
0 1.90% (2/105) 1.51% (12/796)
<l 13.33% (14/105) 25.13% (200/796)
-2 43.81% (46/105) 39.07% (311/796)
2-3 20.00% (21/105) 18.97% (151/796)
23 20.95% (22/105) 15.33% (122/796)

Only-child status 0.41
Yes 44.76% (47/105) 40.58% (323/796)
No 55.24% (58/105) 59.42% (473/796)

Educational background of father 0.02
Primary school 10.48% (11/105) 21.23% (169/796)
Junior or high school 56.19% (59/105) 56.41% (449/796)
University 30.48% (32/105) 20.73% (165/796)
Graduate 2.86% (3/105) 1.63% (13/796)

Educational background of mother 0.03
Primary school 19.05% (20/105) 31.91% (254/796)
Junior or high school 56.19% (59/105) 50.00% (398/796)
University 21.90% (23/105) 16.96% (135/796)
Graduate 2.86% (3/105) 1.13% (9/796)

Hypertension 1.00***
Yes 0.95% (1/105) 1.13% (9/796)
No 99.05% (104/105) 98.87% (787/796)

Diabetes |.00%**
Yes 0.00% (0/105) 0.25% (2/796)
No 100.00% (105/105) 99.75% (7941796)

Addiction to smoking 1.00%
Yes 3.81% (4/105) 4.15% (33/796)
No 96.19% (101/105) 95.85% (763/796)

Addiction to drinking 1.00%
Yes 3.81% (4/105) 3.77% (30/796)
No 96.19% (101/105) 96.23% (766/796)

Preference for eating red meat 0.93
Yes 84.76% (89/105) 84.42% (672/796)
No 15.24% (16/105) 15.58% (124/796)

Preference for eating vegetables 0.76
Yes 80.95% (85/105) 82.16% (654/796)
No 19.05% (20/105) 17.84% (142/796)

Preference for eating fruits 0.04
Yes 81.90% (86/105) 72.49% (577/796)
No 18.10% (19/105) 27.51% (219/796)

Preference for eating barbecued food 0.98
Yes 34.29% (36/105) 34.42% (2741796)
No 65.71% (69/105) 65.58% (522/796)

(Continued)
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Table 2 (Continued).

Characteristics Frequent Dance Students* Non-Frequent Dance Students™* P
(n=105) (n=796)
Preference for eating fried food 0.80
Yes 34.29% (36/105) 33.04% (263/796)
No 65.71% (69/105) 66.96% (533/796)
Main source of drinking water 0.82
Purified water 90.48% (95/105) 89.57% (713/796)
Tea 4.76% (5/105) 5.65% (45/796)
Coffee 0.95% (1/105) 0.38% (3/796)
Soda 3.81% (4/105) 4.40% (35/796)
Monthly expenses (RMB) 0.14
<1000 7.62% (8/105) 12.94% (103/796)
1000-2000 73.33% (77/105) 74.37% (592/796)
20004000 17.14% (18/105) 10.68% (85/796)
24000 1.90% (2/105) 2.01% (16/796)
Marital status 0.65
Single 76.19% (80/105) 79.02% (629/796)
Dating 22.86% (24/105) 20.10% (160/796)
Married 0.95% (1/105) 0.38% (3/796)
Fertilized 0.00% (0/105) 0.50% (4/796)
Previous diagnosis of anxiety or depression in 0.82
hospital
Yes 1.90% (2/105) 2.26% (18/796)
No 98.10% (103/105) 97.74% (778/796)
Anxiety or depression history of immediate family 0.50
members
Yes 2.86% (3/105) 1.88% (15/796)
No 97.14% (102/105) 98.12% (781/796)
Anxiety (GAD-7) (mean) 3.92 4.40 0.36
Depression (PHQ-9) (mean) 4.40 5.63 0.04

Notes: *Frequent sports dance students were members of college sports dance team; **non-frequent sports dance students included two groups: participants in college
sports dance course and ordinary college students; ***P-value was obtained from Fisher’s exact test; #P_value was obtained from the continuous corrected chi-squared test.
Abbreviations: BMI, body mass index; GAD, Generalized Anxiety Disorder; RMB, Renminbi (¥); PHQ, Patient Health Questionnaire.

participants (120 healthy college students ranging from 20 to
24 years of age) were randomly classified into a dance train-
ing group (n=60) and a control group (n=60), and a dance
training program was performed on 3 days a week for 12
weeks in the dance training group. The results showed that
dance positively alleviated the depression levels in university

122 evaluated the effect of

students. More recently, Hellem et a
OULA®, a dance fitness program, on depression in 53
women who had been diagnosed with major or persistent
depressive disorders, and concluded that this was a useful

intervention to decrease depression and anxiety severity. Our

study was the first to analyze and confirm the effect of sports
dance on mental disorders using real-world data in a series of
901 Chinese university students. In this real-world situation,
all students voluntarily chose dance courses or took part in
dance teams to practice dance skills, including waltz, tango,
foxtrot, quickstep, and Latin. Students who participated in
dance courses attended courses once a week, while members
of dance teams practiced dance four times a week. There
were also many students who did not attend any dance
courses. According to our survey, 11.65% (105/901) were
members of college sports dance teams, 21.09% (190/901)
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Table 3 Comparison of Characteristics Between Different Sports Dance Groups in College Students
Characteristics Frequent Dance Participants in College Sports Ordinary College P
Students* (n=105) Dance Course (n=190) Students (n=606)
Gender <0.01
Female 65.71% (69/105) 66.84% (127/190) 51.49% (312/606)
Male 34.29% (36/105) 33.16% (63/190) 48.51% (294/606)
Age (mean, years) 20.27+3.31 19.47+3.16 19.23%1.14 <0.01
College grade level <0.01
Freshman 24.76% (26/105) 47.37% (90/190) 48.35% (293/606)
Sophomore 40.00% (42/105) 44.21% (84/190) 37.46% (227/606)
Junior 22.86% (24/105) 6.32% (12/190) 13.37% (81/606)
Senior 11.43% (12/105) 2.11% (4/190) 0.33% (2/606)
Delayed graduation 0.95% (1/105) (0/190) 0.50% (3/606)
Professional dancer <0.01
Yes 16.19% (17/105) 8.95% (17/190) 2.81% (17/606)
No 83.81% (88/105) 91.05% (173/190) 97.19% (589/606)
Physical education student <0.01
Yes 19.05% (20/105) 9.47% (18/190) 32.51% (197/606)
No 80.95% (85/105) 90.53% (172/190) 67.49% (409/606)
BMI (kg/m?) <0.01
<185 23.81% (25/105) 29.47% (56/190) 14.19% (86/606)
18.5-24 57.14% (60/105) 54.21% (103/190) 58.25% (353/606)
24-28 5.71% (6/105) 7.37% (14/190) 10.40% (63/606)
228 13.33% (14/105) 8.95% (17/190) 17.16% (104/606)
Scholarship winner 0.02
Yes 35.24% (37/105) 22.11% (42/190) 23.10% (140/606)
No 64.76% (68/105) 77.89% (148/190) 76.90% (466/606)
Scholarship level <0.01
First class 13.33% (14/105) 4.21% (8/190) 5.45% (33/606)
Second class 16.19% (17/105) 7.89% (15/190) 8.42% (51/606)
Third class 5.71% (6/105) 10.00% (19/190) 9.24% (56/606)
No 64.76% (68/105) 77.89% (148/190) 76.90% (466/606)
Sedentary time per day (hours) 0.45
<l 22.86% (24/105) 20.53% (39/190) 20.79% (126/606)
-3 34.29% (36/105) 27.89% (53/190) 36.14% (219/606)
3-6 32.38% (34/105) 38.95% (74/190) 31.52% (191/606)
26 10.48% (11/105) 12.63% (24/190) 11.55% (70/606)
Exercise frequency per week 0.02
0 3.81% (4/105) 3.16% (6/190) 7.43% (45/606)
-2 37.14% (39/105) 52.11% (99/190) 43.23% (262/606)
34 35.24% (37/105) 28.95% (55/190) 26.24% (159/606)
25 23.81% (25/105) 15.79% (30/190) 23.10% (140/606)
(Continued)
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Characteristics Frequent Dance Participants in College Sports Ordinary College P
Students* (n=105) Dance Course (n=190) Students (n=606)

Study period during free time (hours) <0.01
0 1.90% (2/105) 1.58% (3/190) 1.49% (9/606)
<l 13.33% (14/105) 18.95% (36/190) 27.06% (164/606)
1-2 43.81% (46/105) 35.79% (68/190) 40.10% (243/606)
2-3 20.00% (21/105) 21.58% (41/190) 18.15% (110/606)
23 20.95% (22/105) 22.11% (42/190) 13.20% (80/606)

Only-child status 0.13
Yes 44.76% (47/105) 46.32% (88/190) 38.78% (235/606)
No 55.24% (58/105) 53.68% (102/190) 61.22% (371/606)

Educational background of father <0.01
Primary school 10.48% (11/105) 15.26% (29/190) 23.10% (140/606)
Junior or high school 56.19% (59/105) 54.74% (104/190) 56.93% (345/606)
University 30.48% (32/105) 26.84% (51/190) 18.81% (114/606)
Graduate 2.86% (3/105) 3.16% (6/190) 1.16% (7/606)

Educational background of mother <0.01
Primary school 19.05% (20/105) 25.26% (48/190) 33.99% (206/606)
Junior or high school 56.19% (59/105) 47.89% (91/190) 50.66% (307/606)
University 21.90% (23/105) 24.74% (47/190) 14.52% (88/606)
Graduate 2.86% (3/105) 2.11% (4/190) 0.83% (5/606)

Hypertension 0.23
Yes 0.95% (1/105) 0.00% (0/190) 1.49% (9/606)
No 99.05% (104/105) 100.00% (190/190) 98.51% (597/606)

Diabetes 0.6l
Yes 0.00% (0/105) 0.00% (0/190) 0.33% (2/606)
No 100.00% (105/105) 100.00% (190/190) 99.67% (604/606)

Addiction to smoking 0.26
Yes 3.81% (4/105) 2.11% (4/190) 4.79% (29/606)
No 96.19% (101/105) 97.89% (186/190) 95.21% (577/606)

Addiction to drinking 0.64
Yes 3.81% (4/105) 2.63% (5/190) 4.13% (25/606)
No 96.19% (101/105) 97.37% (185/190) 95.87% (581/606)

Preference for eating red meat 0.34
Yes 84.76% (89/105) 81.05% (154/190) 85.48% (518/606)
No 15.24% (16/105) 18.95% (36/190) 14.52% (88/606)

Preference for eating vegetables 0.15
Yes 80.95% (85/105) 86.84% (165/190) 80.69% (489/606)
No 19.05% (20/105) 13.16% (25/190) 19.31% (117/606)

Preference for eating fruits <0.01
Yes 81.90% (86/105) 81.05% (154/190) 69.80% (423/606)
No 18.10% (19/105) 18.95% (36/190) 30.20% (183/606)

Preference foreating barbecued food 0.41
Yes 34.29% (36/105) 38.42% (73/190) 33.17% (201/606)
No 65.71% (69/105) 61.58% (117/190) 66.83% (405/606)

(Continued)
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Table 3 (Continued).

Characteristics Frequent Dance Participants in College Sports Ordinary College P
Students* (n=105) Dance Course (n=190) Students (n=606)
Preference for eating fried food 0.82
Yes 34.29% (36/105) 34.74% (66/190) 32.51% (197/606)
No 65.71% (69/105) 65.26% (124/190) 67.49% (409/606)
Main source of drinking water 0.90
Purified water 90.48% (95/105) 87.37% (166/190) 90.26% (547/606)
Tea 4.76% (5/105) 6.84% (13/190) 5.28% (32/606)
Coffee 0.95% (1/105) 0.53% (1/190) 0.33% (2/606)
Soda 3.81% (4/105) 5.26% (10/190) 4.13% (25/606)
Monthly expenses (RMB) 0.21
<1000 7.62% (8/105) 12.11% (23/190) 13.20% (80/606)
10002000 73.33% (77/105) 71.58% (136/190) 75.25% (456/606)
20004000 17.14% (18/105) 13.68% (26/190) 9.74% (59/606)
24000 1.90% (2/105) 2.63% (5/190) 1.82% (11/606)
Marital status 0.45
Single 76.19% (80/105) 81.58% (155/190) 78.22% (474/606)
Dating 22.86% (24/105) 16.84% (32/190) 21.12% (128/606)
Married 0.95% (1/105) 1.05% (2/190) 0.17% (1/606)
Fertilized 0.00% (0/105) 0.53% (1/190) 0.50% (3/606)
Previous diagnosis of anxiety or 0.11
depression in hospital
Yes 1.90% (2/105) 4.21% (8/190) 1.65% (10/606)
No 98.10% (103/105) 95.79% (182/190) 98.35% (596/606)
Anxiety or depression history of 0.75
immediate family members
Yes 2.86% (3/105) 1.58% (3/190) 1.98% (12/606)
No 97.14% (102/105) 98.42% (187/190) 98.02% (594/606)
Anxiety (GAD-7) (mean) 3.92 4.50 4.37 0.32
Depression (PHQ-9) (mean) 4.40 5.83 5.57 0.06

Notes: *Frequent sports dance students were members of college sports dance team, and non-frequent sports dance students included two groups: participants in college

sports dance course and ordinary college students.

Abbreviations: BMI, body mass index; RMB, Renminbi (¥); GAD, Generalized Anxiety Disorder; PHQ, Patient Health Questionnaire.

were participants in college sports dance courses, and
67.26% (606/901) ordinary college students did not attend
any dance courses.

Furthermore, this study also found that higher college
grade levels, addiction to drinking, preference for eating
fried food, main source of drinking water (soda), and
previous diagnosis of anxiety or depression were indepen-
dent risk factors for depression, while higher exercise
frequency per week, only-child status, and preference for
eating vegetables were independent protective factors for
depression. In other studies, some personal factors or
detrimental behaviors, including Arab ethnicity,”® female

23,24

gender, poor relationship with peers,” higher year of

study,?® poor academic performance,” poor diet,” lack of

2326 alcohol abuse,?” non-compli-

sports,” sleep problems,
ance with doctor’s prescription,” and maladaptive coping
behavior,”® were found to be associated with depression.
The above-mentioned studies enrolled a variety of popula-
tions, including medical students,” adolescents,?* healthy
people,” second-year college students,?® first-year female
college students,?” and Dutch service members.”® Our
study supplemented the current and available literature.
The results of our study may shed further light on strate-

gies for preventing or alleviating depression, such as
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Table 4 Simple and Multiple Logistic Regression Analysis of Characteristics for Anxiety in University Students in China

Characteristics Simple Logistic Regression Multiple Logistic Regression
OR (95% CI) P OR (95% CI) P

Gender 1.42 (1.10-1.84) <0.01 NS

Age (years) 1.09 (1.03-1.16) <0.01 NS

College grade level 1.42 (1.21-1.67) <0.01 1.43 (1.21-1.68) <0.01
Professional dancer 0.66 (0.37-1.18) 0.16 NS

Member of college sports dance team 091 (0.61-1.35) 0.63 NS

Physical education student 0.56 (0.42-0.76) <0.01 0.66 (0.46-0.94) 0.02
Participant in college sports dance course 1.05 (0.80-1.39) 0.71 NS

BMI (kg/m?) 1.12 (0.98-1.29) 0.10 1.18 (1.02-1.36) 0.02
Scholarship winner I.16 (0.86—1.56) 0.33 NS
Scholarship level 1.04 (0.91-1.18) 0.59 NS

Sedentary time per day (hours) 1.19 (1.04-1.36) 0.0l NS

Exercise frequency per week 0.71 (0.61-0.82) <0.01 0.78 (0.66-0.93) <0.01
Study period during free time (hours) 1.00 (0.89-1.13) 0.98 NS

Only-child status 0.83 (0.64-1.07) 0.15 NS
Educational background of father 1.08 (0.90-1.30) 0.40 NS
Educational background of mother 0.92 (0.77-1.10) 0.36 NS
Hypertension 1.75 (0.54-5.65) 0.35 NS

Diabetes 1.0 (0.07-14.93) 1.00 NS

Addiction to smoking 1.51 (0.81-2.82) 0.20 NS

Addiction to drinking 2.46 (1.30-4.68) <0.01 2.19 (1.14-4.21) 0.02
Preference for eating red meat 0.96 (0.68-1.37) 0.83 NS

Preference for eating vegetables 0.71 (0.51-0.98) 0.04 NS

Preference for eating fruits 1.10 (0.82-1.46) 0.54 NS

Preference for eating barbecued food 1.26 (0.97-1.65) 0.08 NS

Preference for eating fried food 1.23 (0.94-1.61) 0.14 NS

Main source of drinking water 1.18 (0.98-1.43) 0.08 NS

Monthly expenses (RMB) 1.12 (0. 90-1.41) 0.31 NS

Marital status I.15 (0.87-1.51) 0.33 NS

Previous diagnosis of anxiety or depression in hospital 4.15 (1.82-9.47) <0.01 3.58 (1.56-8.24) <0.01
Anxiety or depression history of immediate family members 1.35 (0.56-3.29) 0.51 NS

Abbreviations: BMI, body mass index; RMB, Renminbi (¥); OR, odds ratio; Cl, confidence interval; NS, not significant.
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Table 5 Simple and Multiple Logistic Regression Analysis of Characteristics for Depression in University Students in China

Characteristics

Simple Logistic Regression

Multiple Logistic Regression

OR (95% CI) P OR (95% CI) P
Gender 1.20 (0.93-1.54) 0.16 NS
Age (years) 1.08 (1.02—1.14) 0.0l NS
College grade level 1.33 (1.14-1.56) <0.01 1.35 (1.15-1.59) <0.01
Professional dancer 0.61 (0.35-1.08) 0.09 NS
Member of college sports dance team 0.65 (0.44-0.98) 0.04 0.55 (0.36-0.84) <0.01
Physical education student 0.64 (0.48-0.86) 0.003 NS
Participant in college sports dance course 0.99 (0.76-1.30) 0.97 NS
BMI 1.14 (0.99-1.30) 0.06 NS
Scholarship winner 1.06 (0.79-1.41) 0.69 NS
Scholarship level 0.99 (0.87-1.12) 0.88 NS
Sedentary time per day (hours) 1.13 (0.99-1.29) 0.06 NS
Exercise frequency per week 0.72 (0.63-0.84) <0.01 0.75 (0.65-0.87) <0.01
Study period during free time (hours) 0.92 (0.81-1.04) 0.16 NS
Only-child status 0.72 (0.56-0.93) 0.01 0.68 (0.52-0.88) <0.01
Educational background of father 0.96 (0.80-1.15) 0.66 NS
Educational background of mother 0.87 (0.73-1.04) 0.12 NS
Hypertension 1.77 (0.56-5.61) 0.33 NS
Diabetes 0.76 (0.05-11.35) 0.84 NS
Addiction to smoking 1.79 (0.97-3.28) 0.06 NS
Addiction to drinking 3.67 (1.95-6.90) <0.01 2.59 (1.35-5.00) <0.01
Preference for eating red meat 0.91 (0.65-1.28) 0.59 NS
Preference for eating vegetables 0.55 (0.40-0.76) <0.01 0.68 (0.49-0.95) 0.02
Preference for eating fruits 1.01 (0.76—1.34) 0.95 NS
Preference for eating barbecued food 1.44 (1.11-1.87) 0.006 NS
Preference for eating fried food 1.49 (1.15-1.94) 0.003 1.39 (1.06-1.83) 0.02
Main source of drinking water 1.43 (1.19-1.72) <0.01 1.28 (1.05-1.55) 0.01
Monthly expenses (RMB) 1.02 (0.82-1.28) 0.83 NS
Marital status 1.16 (0.89-1.51) 0.29 NS
Previous diagnosis of anxiety or depression in hospital 2.73 (1.21-6.15) 0.02 2.54 (1.11-5.81) 0.03
Anxiety or depression history of immediate family members 1.67 (0.70-3.96) 0.25 NS
Abbreviations: BMI, body mass index; RMB, Renminbi (¥); OR, odds ratio; Cl, confidence interval; NS, not significant.
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Figure | ROC curves for significant factors associated with anxiety. Of the
significant factors, x3 indicates college grade levels, x6 indicates physical education
student, x8 indicates body mass index, x12 indicates exercise frequency per week,
%20 indicates addiction to drinking, and x29 indicates previous diagnosis of anxiety
or depression in hospital.

abstinence from drinking, healthy diet (eating less fried
food, drinking less soda, and eating more vegetables),
exercising more frequently, and appropriate treatment of
previous anxiety or depression. Regarding risk factors for
anxiety, we found that higher college grade levels, higher
BMI values, addiction to drinking, and previous diagnosis
of anxiety or depression were independent risk factors for
anxiety, while being a physical education student and
higher exercise frequency per week were independent
protective factors for anxiety. Accordingly, management
of weight, stopping drinking, treatment of previous anxiety
or depression, and exercising more frequently may facil-
itate the prevention and treatment of anxiety among col-
lege students. Other studies also pointed out that female

gender, poor body image, year of study, and poor academic
performance were associated with increased anxiety
symptoms.”>** The current study found that the demands
for preventing and intervening in mental disorders were
high in college students. Overall, 9.98% students had
moderate-to-severe anxiety and 14.65% students suffered
from moderate-to-severe depression, according to our sur-
vey. Therefore, there is an urgent need to make necessary
strategies available to help college students to prevent and
handle anxiety and depression, such as participating in
sports dance teams, having a healthy diet, exercising
more frequently, management of weight, and appropriate
treatment of previous anxiety or depression. In this study,
we concluded that frequent dance positively alleviated the
depression levels in university students. The reasons
behind this may be that frequent sports dancers had more
chance to be exposed to the active environment during
dance practice, and physical well-being obtained from
the exercise may also improve mental health.

However, this study has some limitations. First, since
this is a study based on a survey, the evidence level of the
study was not superior to the grade in clinical trials, as the
clinical trials usually have a clinical evidence level of IV.
Self-reported data was also a limitation in the study since
participants may not be able to recall some essential infor-
mation. Nonetheless, our study was the first to analyze the
effect of dance on mental disorders using real-world data.
Second, the reliability and validity of the data were not
evaluated. However, we used standardized scales to eval-
uate the anxiety and depression status. Still, a large sample
was needed for the investigation.

In conclusion, anxiety and depression are common
among college students. Frequent sports dance may serve
as a protective factor for preventing depression. Besides,
lower college grade levels, being a physical education
student, lower BMI, higher exercise frequency per week,
only-child status, and preference for eating vegetables
were independent protective factors for mental disorders.
Conversely, addiction to drinking, preference for eating
fried food, soda water served as the main drinking water,

Table 6 Evaluation of Models Including All Significant Characteristics

Models ROC values | CCR | Sensitivity | Specificity | False-Positive Rate | False-Negative Rate | Goodness-of-Fit Test
Anxiety 0.77 94.5% 28.0% 96.3% 82.1% 2.1% 0.99
Depression 0.75 88.0% 13.2% 92.7% 89.9% 5.5% 0.62

Abbreviations: ROC, receiver operating characteristics; CCR, correct classification rate.
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Figure 2 ROC curves for significant factors associated with depression. Of the
significant factors, x3 indicates college grade levels, x5 indicates member of college
sports dance team, x|2 indicates exercise frequency per week, x|4 indicates only-

child status, x20 indicates addiction to drinking, x22 indicates preference for eati

ing

vegetables, x25 indicates preference for eating fried food, x26 indicates main source
of drinking water, and x29 indicates previous diagnosis of anxiety or depression in

hospital.

and previous diagnosis of anxiety or depression we
independent risk factor for mental disorders.
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