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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Objective: Investigating the Correlation Between Exercise 

Intensity, Exercise Type, and Negative Emotions Among 
College Students.

Method: A questionnaire survey was conducted among 3,810 
college students in Wuhu City, Anhui Province, China, from 
March to May 2024. The questionnaire included information 
on general demographic characteristics, a physical activity 
type scale, the International Physical Activity Questionnaire-
Short Form (IPAQ-S), and the Depression Anxiety and Stress 
Scale-21 (DASS-21).

Results: The detection rates of depression, anxiety, and stress 
among college students were 32.20%, 42.91%, and 19.92% 
respectively; The proportions of college students participating 
in only adversarial sports, only non-adversarial sports, and 
mixed types of sports were 17.11%, 25.07%, and 53.73% 
respectively. The overall physical activity levels of college 
students were distributed as 23.18% low, 38.48% moderate, 
and 38.35% high. The multivariate logistic regression adjusted 
model showed that adversarial sports were a protective 
factor against depressive mood (OR=0.632, P<0.05), while 
non-adversarial sports served as protective factors against 
depressive mood (OR=0.622), anxiety (OR=0.644), and stress 
(OR=0.648) (all P<0.05). Moderate-intensity exercise was a 
protective factor against depressive mood (OR=0.573), anxiety 
(OR=0.724), and stress (OR=0.569) (all P<0.05). Similarly, 
high-intensity exercise acted as a protective factor against 
depressive mood (OR=0.544), anxiety (OR=0.640), and stress 
(OR=0.560) (all P<0.05); Further stratified adjustment models 
by exercise type revealed that moderate-intensity exercise 
served as a protective factor against depressive mood in both 
adversarial sports (OR=0.579) and mixed sports (OR=0.570) 
(P<0.05). High-intensity exercise acted as a protective factor 
against depressive mood in adversarial sports (OR=0.458), non-
adversarial sports (OR=0.621), and mixed sports (OR=0.576) 
(P<0.05). Moderate-intensity exercise served as a protective 
factor against anxiety in both adversarial sports (OR=0.608) 
and mixed sports (OR=0.701) (P<0.05). High-intensity exercise 
acted as a protective factor against anxiety in both adversarial 
sports (OR=0.630) and mixed sports (OR=0.604) (P<0.05). 
Moderate-intensity exercise served as a protective factor 
against stress emotions in adversarial sports (OR=0.381), non-
adversarial sports (OR=0.617), and mixed sports (OR=0.593) 
(P<0.05). High-intensity exercise acted as a protective factor 
against stress emotions in adversarial sports (OR=0.371), non-

adversarial sports (OR=0.565), and mixed sports (OR=0.597) 
(P<0.05).

Conclusion: Moderate-to-high intensity exercise helps 
alleviate depression, anxiety, and stress in both adversarial and 
mixed sports. Moderate-to-high intensity exercise helps reduce 
stress in non-adversarial sports. High-intensity exercise helps 
reduce depression in non-adversarial sports.

Key words. Negative emotions, exercise intensity, exercise 
type, college students.
Introduction.

Physical activity refers to the sum of bodily movements 
undertaken in physical education classes and extracurricular 
sports activities, aimed at enhancing physical fitness and 
promoting health through the planned development of physical 
qualities by adjusting exercise intensity, frequency, and duration 
[1-2]. In daily life, this is typically achieved through varying 
intensities and types of exercise. Negative emotions refer to 
a subjective experience of low mood and unpleasantness, 
encompassing emotional states such as anxiety, tension, anger, 
disgust, and sadness [3]. Among these, symptoms of depression, 
anxiety, and stress are the most prevalent emotional issues among 
college students [4]. Negative emotions exert multifaceted 
impacts on both the mental and physical well-being of college 
students. Those enduring prolonged negative mental states are 
prone to engaging in self-harm or harmful behaviors toward 
others, which may further escalate into suicidal tendencies [5-
7], posing significant risks to families and society. 

In recent years, campus suicides have occurred with 
alarming frequency, making it an indisputable fact that 
college students exhibit weaker psychological resilience and 
face more negative emotional issues. Correlational studies 
indicate that the continuous rise in mental health conditions 
such as depression, anxiety, and stress is significantly linked 
to the inability to regulate negative emotions effectively [8]. 
Effectively regulating emotional stability among contemporary 
college students has become an urgent public health priority. 
Numerous studies indicate that physical exercise significantly 
reduces negative emotional levels among college students, 
alleviating and inhibiting the expression of negative emotions 
[8-9]. However, most research on physical exercise focuses 
on exercise intensity and duration, with few studies examining 
the combined effects of exercise intensity and type (adversarial 
sports, non-adversarial sports, mixed sports) on negative 
emotions among college students. This study investigates the 
relationship between physical exercise patterns and negative 
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emotions among undergraduate and vocational college students 
in Wuhu City, Anhui Province. By analyzing the multifaceted 
connections between depression, anxiety, stress, exercise 
intensity, and exercise type, it aims to deepen understanding of 
how exercise intensity and type influence negative emotions. 
This research provides a scientific theoretical basis for reducing 
negative emotions and promoting the physical and mental health 
development of college students.
Objects and Methods.

Object: This research team conducted a cross-sectional 
survey from March to May 2024 using stratified random cluster 
sampling. A total of 3,810 college students were selected as 
subjects from five medical and non-medical institutions in Wuhu 
City, Anhui Province, China. A total of 4,100 questionnaires 
were distributed, with 3,810 valid responses collected (response 
rate: 92.93%). The sample comprised 1,976 males (51.94%) 
and 1,831 females (48.06%), with a mean age of 19.46±1.25 
years. All participants provided informed consent to participate 
in this study.
Survey of Personal Basic Information:

Gender, grade level, Professional Type, undergraduate/
associate degree type, whether the student is an only child, 
smoking/drinking habits, family structure (nuclear family, 
single-parent family, three-generation household, remarried 
family, other), relationship with parents (good, average, poor), 
etc.
Exercise Type:

Referencing Yang Jianying's [10] research and based on the 
principles of cluster theory (which categorizes adversarial sports 
according to several distinct criteria, including dominant factors 
determining athletic ability, the movement structure of the sport, 
and methods for evaluating performance), this study classifies 
sports into adversarial, non-adversarial, and hybrid categories. 
adversarial sports include basketball, soccer, badminton, tennis, 
etc.; non-adversarial sports encompass gymnastics, running, 
cycling, swimming, etc.; while hybrid sports combine elements 
of both adversarial and non-adversarial disciplines.
International Physical Activity Questionnaire-Short Form, 
IPAQ-SF:

This questionnaire measures college students' physical 
activity levels over the past week. It comprises seven questions 
corresponding to the duration and frequency of sedentary 
behavior, walking, moderate-intensity, and vigorous-intensity 
activities within a 7-day period [11]. The questionnaire assigns 
metabolic equivalent (MET) values of 3.3, 4.0, and 8.0 to 
walking, moderate-intensity, and vigorous-intensity activities, 
respectively. The sum of the three activity intensity levels 
represents the total physical activity level. Following the IPAQ 
Working Group's recommended criteria, individual activity 

levels are categorized as low, moderate, or high intensity [12].
Depression Anxiety Stress Scales-21, DASS-21:

The DASS-21 scale [13] comprises three subscales (depression, 
anxiety, and stress dimensions), totaling 21 items (7 items per 
dimension). It employs a 4-point rating scale ranging from 0 to 3 
points. The sum of scores for each dimension is doubled to yield 
the subscale score, with a total range of 0 to 42 points. Higher 
scores indicate more severe levels of depression, anxiety, or 
stress.
Quality control:

Our research team refined and revised the questionnaire 
based on feedback from a preliminary survey. We contacted 
counselors from the surveyed departments and secured their 
cooperation. Before distributing questionnaires on-site, 
interviewers explained the purpose of the survey to alleviate 
participants' concerns and requested truthful responses. The 
survey was administered collectively using standardized 
instructions. Students were instructed to carefully read the 
instructions before completing the questionnaire as directed. 
All collected questionnaires underwent secondary verification 
to exclude invalid responses.
Statistical methods:

Data analysis was performed using SPSS 26.0 software. 
Continuous variables were described using mean ± standard 
deviation, while categorical variables were described using 
frequency and percentage. Comparisons between groups of 
categorical data were performed using the chi-square test. 
Analysis of influencing factors employed binary univariate 
logistic regression analysis. A P value < 0.05 was considered 
statistically significant.
Results.
The Occurrence of Negative Emotions Among College 
Students: 

The overall detection rate of negative emotions among 3,810 
college students was 47.38% (1,805/3,810), with depression, 
anxiety, and stress detected at rates of 32.20% (1,227/3,810), 
42.91% (1,635/3,810), and 19.92% (759/3,810), respectively. 
The primary manifestations of depression, anxiety, and stress 
among college students were mild to moderate, as detailed in 
Table 1.
Types and Intensity Levels of Exercise Among College 
Students: 

Among 3,810 college students, 652 (17.11%) participated 
exclusively in adversarial sports, 955 (25.07%) engaged solely 
in non-adversarial sports, and 2,407 (53.73%) participated in a 
mix of both. 883 (23.18%) students had low-intensity overall 
physical activity levels, 1,466 (38.48%) had moderate-intensity 
levels, and 1,461 (38.35%) had high-intensity levels.

Type None Mild Moderate Severe Very Severe
Depression 2583(67.80) 406(10.66) 556(14.59) 171(4.49) 94(2.47)
Anxiety 2175(57.09) 337(8.85) 771(18.66) 226(5.93) 361(9.48)
Stress 3051(80.08) 332(8.71) 283(7.43) 120(3.15) 24(0.63)

Table 1. Specific types of negative emotions among college students (n/%).
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Group(n) Depression Anxiety Stress

Gender

Male(1979) 714(36.08) 867(43.81) 427(21.58)
Female(1831) 513(28.02) 768(41.94) 332(18.13)
χ2 28.308 1.351 7.073
P <0.001 0.245 0.008

Professional Type

Medical students(1542) 417(27.04) 590(38.26) 235(15.24)
Non-medical students(2268) 810(35.71) 1045(46.08) 524(23.10)
χ2 31.613 22.877 35.585
P <0.001 <0.001 <0.001

Type of 
Undergraduate and 
Junior College

Undergraduate(2534) 856(33.78) 1071(42.27) 536(21.15)
Junior College(1276) 371(29.08) 564(44.20) 223(17.48)
χ2 8.606 1.298 7.188
P 0.003 0.255 0.007

Grade

Freshman(1898) 563(29.66) 814(42.89) 348(18.34)
Sophomore(1170) 402(34.36) 516(44.10) 256(21.88)
Junior and above(742) 262(35.31) 305(41.11) 155(20.89)
χ2trend 10.165 0.298 3.807
P trend 0.001 0.585 0.051

Only child

Yes(1190) 417(35.04) 535(44.96) 268(22.52)
No(2620) 810(30.92) 1100(41.98) 491(18.74)
χ2 6.381 2.953 7.332
P 0.012 0.086 0.007

Place of previous 
residence

Cities(853) 291(34.11) 393(46.07) 191(22.39)
County seats/towns(1449) 488(33.68) 622(42.93) 287(19.81)
Rural areas(1508) 448(29.71) 620(41.11) 281(18.63)
χ2 7.172 5.468 4.841
P 0.028 0.065 0.089

Smoking

Yes(257) 121(47.08) 141(54.86) 72(28.02)
No(3553) 1106(31.13) 1494(42.05) 687(19.34)
χ2 27.937 16.066 11.318
P <0.001 <0.001 <0.001

Drinking

Yes(610) 241(39.51) 298(48.85) 151(24.75)
No(3200) 986(30.81) 1337(41.78) 608(19.00)
χ2 17.744 10.457 10.633
P <0.001 0.001 0.001

Family type

Nuclear families(2619) 807(30.81) 1080(41.24) 506(19.32)
Single-parent families(245) 108(44.08) 132(53.88) 65(26.53)
Three-generation households(823) 257(31.23) 356(43.26) 156(18.96)
Remarried and other family types(123) 55(44.72) 67(54.47) 32(26.02)
χ2 27.329 21.773 10.648
P <0.001 <0.001 0.014

Relationship with 
father

Harmonious(3188) 938(29.42) 1280(40.15) 566(17.75)
Average(547) 249(45.52) 307(56.12) 163(29.80)
Disharmonious(75) 40(53.33) 48(64.00) 30(40.00)
χ2trend 69.542 61.223 61.677
P trend <0.001 <0.001 <0.001

Relationship with 
mother

Harmonious(3400) 994(29.24) 1368(40.24) 599(17.62)
Average(371) 206(55.53) 239(64.42) 142(38.27)
Disharmonious(39) 27(69.23) 28(71.79) 18(46.15)
χ2trend 128.625 90.118 103.659
P trend <0.001 <0.001 <0.001

Table 2. Comparison of negative emotions among college students with different demographic characteristics (n/%).
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Comparative Study of Negative Emotions Among College 
Students with Different Demographic Characteristics: 

Results indicate that male students exhibit higher rates of 
detected depression and stress compared to female students 
(P<0.01). Non-medical students demonstrate higher rates of 
detected negative emotions (depression, anxiety, and stress) 
than medical students (P<0.05). The prevalence of depressive 
symptoms among college students showed an increasing trend 
with advancing academic year (P trend<0.01). The prevalence 
rates of depressive and stressful emotions were higher among 
only children than among non-only children (P<0.05). College 
students residing in urban areas exhibited higher prevalence 
rates of depressive symptoms than those in rural areas (P<0.05). 
College students who smoke or drink alcohol exhibit significantly 
higher rates of negative emotions (depression, anxiety, and 
stress) compared to those who do not smoke or drink (P<0.01). 
Among all family types, single-parent households showed the 
highest detection rates for depression and anxiety (P<0.01). 
Poorer parent-child relationships were associated with higher 
detection rates of negative emotions (depression, anxiety, 
stress) (P trend<0.01). See Table 2 for further details.
Correlation Between Negative Emotions and Exercise Type 
and Intensity Among College Students: 

Results indicate that the detection rates for depression, anxiety, 
and stress were highest among those with no exercise habits 
(P<0.001). Among college students, higher exercise intensity 
was associated with lower detection rates of negative emotions 
(depression, anxiety, stress) (P trend<0.001). See Table 3 for 
details.
Multivariate Logistic Analysis of Factors Influencing Negative 
Emotions Among College Students: 

Based on the results of univariate analysis, a binary-category 
multivariate unconditional logistic regression analysis was 
conducted using inclusion (α=0.05) and exclusion (β=0.10) 
criteria. The unadjusted model revealed that adversarial sports, 
non-adversarial sports, mixed sports, and moderate-to-high 
intensity exercise were protective factors against depressive 
mood (P<0.05). Non-adversarial sports and moderate-to-high 
intensity exercise were protective factors against anxiety and 
stress (P<0.05). The adjusted model revealed that adversarial 
sports, non-adversarial sports, and moderate-to-high intensity 

exercise were protective factors against depressive mood 
(P<0.05), while non-adversarial sports and moderate-to-high 
intensity exercise were protective factors against anxiety and 
stress (P<0.05). See Table 4 for details. Further stratified 
analysis by exercise type (adversarial, non-adversarial, and 
mixed) revealed in the unadjusted model that moderate-to-high 
intensity exercise served as a protective factor against depressive 
and stressful emotions across all exercise types (P<0.05). 
Moderate intensity exercise acted as a protective factor against 
anxiety in adversarial exercise, while moderate-to-high intensity 
exercise did so in mixed exercise types (P<0.05). The adjusted 
model revealed that moderate-to-high-intensity exercise was a 
protective factor against depressive mood in both adversarial 
and mixed sports (P<0.05). Only high-intensity exercise served 
as a protective factor against depressive mood in non-adversarial 
sports (P<0.05). Moderate-to-high-intensity exercise was a 
protective factor against anxiety in both adversarial and mixed 
sports (P<0.05). and both moderate- and high-intensity exercise 
served as protective factors for stress across all three exercise 
types (P < 0.05). See Table 5 for details.
Discussion.

Prolonged exposure to negative emotional experiences among 
college students can lead to declining academic performance, 
increased dropout rates, strained interpersonal relationships, and 
heightened risks of suicidal behavior, severely impacting their 
physical and mental health [14,15]. In this study, the detection 
rates for negative emotions were 32.20% for depression, 42.91% 
for anxiety, and 19.92% for stress, higher than those reported 
by Meng [16]. This discrepancy may stem from differences 
in sample size, survey timing, and environmental conditions 
during data collection. Anxiety exhibited the highest detection 
rate in this study, consistent with findings from Jin Zhengge 
[17]and Zou [18]. Related research also indicates adolescence 
as a period with heightened risk for developing anxiety and 
depression [19,20].

This study indicates that the detection rate of depression is 
higher among male students than female students, consistent 
with Jiang Minming's findings [21] but contrary to those of Vieira 
[22]and Pan Zhaoxia [23]. This discrepancy may be attributed 
to differences in survey scales and cultural backgrounds among 
university students, suggesting that multiple factors influence 
negative emotions among college students. Comprehensive 

Variable Group N Depression Anxiety Stress

Type of Exercise

Non-athletic activities 156 72 (46.15)a 83 (53.21)a 45 (28.85)a

Adversarial sports 652 214 (32.82)b 284 (43.56)ab 136 (20.86)ab

Non-adversarial sports 955 272 (28.48)b 363 (38.01)b 156 (16.34)b

Mixed sports 2047 669 (32.68)b 905 (44.21)a 422 (20.62)a

χ2 20.293 17.634 16.466
P <0.001 <0.001 <0.001

Exercise Intensity

Low Intensity 883 387 (43.83) 453 (51.30) 256 (28.99)
Moderate Intensity 1466 418 (28.51) 607 (41.41) 249 (16.98)
High Intensity 1461 422 (28.88) 575 (39.36) 254 (17.39)
χ2trend 46.360 28.732 38.115
P trend <0.001 <0.001 <0.001

Table 3. Correlation between negative emotions and movement type and exercise intensity among college students (n/%).

Note: For pairwise comparisons among multiple groups, completely different superscript symbols indicate P<0.05.
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Dependent 
variable

Independent 
Variable

Dummy Variable 
Settings

Model 2
B SE Wald OR OR95%CI P

Depression

Type of Exercise

Non-athletic 
activities 8.200 1.000

Adversarial sports -0.459 0.192 5.731 0.632 0.434-0.920 0.017
Non-adversarial 
sports -0.474 0.187 6.433 0.622 0.432-0.898 0.011

Mixed sports -0.336 0.180 3.502 0.714 0.502-1.016 0.061

Exercise Intensity
Low Intensity 46.747 1.000
Moderate Intensity -0.558 0.095 34.796 0.573 0.476-0.689 <0.001
High Intensity -0.608 0.097 39.661 0.544 0.450-0.658 <0.001

Anxiety

Type of Exercise

Non-athletic 
activities 12.066 1.000

Adversarial sports -0.311 0.185 2.842 0.733 0.510-1.052 0.092
Non-adversarial 
sports -0.440 0.181 5.949 0.644 0.452-0.917 0.015

Mixed sports -0.189 0.174 1.183 0.827 0.588-1.164 0.277

Exercise Intensity
Low Intensity 24.565 1.000
Moderate Intensity -0.323 0.089 13.008 0.724 0.608-0.863 <0.001
High Intensity -0.447 0.091 24.124 0.640 0.535-0.765 <0.001

Stress

Type of Exercise

Non-athletic 
activities 7.220 1.000

Adversarial sports -0.289 0.213 1.849 0.749 0.493-1.136 0.174
Non-adversarial 
sports -0.434 0.209 4.304 0.648 0.430-0.976 0.038

Mixed sports -0.188 0.199 0.895 0.829 0.561-1.223 0.344

Exercise Intensity
Low Intensity 35.656 1.000
Moderate Intensity -0.564 0.107 27.644 0.569 0.461-0.702 <0.001
High Intensity -0.579 0.110 27.950 0.560 0.452-0.695 <0.001

Table 4. Multivariate logistics regression analysis of negative emotions among college students.

Model 1 (Unadjusted Model): Includes exercise intensity and exercise type as independent variables. Model 2 (Adjusted Model): Adjusts for 
depression, gender, professional type, type of undergraduate and junior college, only child status, grade level, place of previous residence, 
smoking status, drinking status, family type, relationship with father, and relationship with mother. Anxiety adjusted for gender, professional, 
only child status, place of previous residence, smoking status, drinking status, family type, relationship with father, and relationship with mother; 
Stress adjusted for gender, professional Type, type of undergraduate and junior college, only child status, grade level, place of previous residence, 
smoking status, drinking status, family type, relationship with father, and relationship with mother; Table 5 is similar.

Type of Exercise Exercise Intensity Depression Anxiety Stress
OR and 95%CI P OR and 95%CI P OR and 95%CI P

Adversarial sports
Low Intensity 1.000 1.000 1.000
Moderate Intensity 0.579 (0.385-0.871) 0.009 0.608 (0.416-0.888) 0.010 0.381 (0.236-0.617) 0.009
High Intensity 0.458 (0.293-0.716) <0.001 0.630 (0.421-0.945) 0.025 0.371 (0.222-0.620) <0.001

Non-adversarial sports
Low Intensity 1.000 1.000 1.000
Moderate Intensity 0.746 (0.510-1.090) 0.130 0.925 (0.648-1.320) 0.667 0.617 (0.393-0.969) 0.036
High Intensity 0.621 (0.413-0.934) 0.022 0.754 (0.518-1.098) 0.141 0.565 (0.348-0.916) 0.021

Mixed sports
Low Intensity 1.000 1.000 1.000
Moderate Intensity 0.570 (0.432-0.751) <0.001 0.701 (0.540-0.910) 0.008 0.593 (0.436-0.807) <0.001
High Intensity 0.576 (0.440-0.753) <0.001 0.604 (0.469-0.778) <0.001 0.597 (0.443-0.806) <0.001

Table 5. Multivariate Logistic Regression Analysis of Negative Emotion Correlation in College Students.

and targeted support interventions are therefore warranted. 
Medical students exhibited lower detection rates for negative 
emotions (depression, anxiety, stress) compared to non-medical 
students, consistent with Zhang Weixin's [24] findings. Medical 
students, due to their curriculum design, gain greater exposure 
to mental health education during their studies compared to 
non-medical students. This exposure enhances their ability to 
recognize and manage negative emotions [25]. The detection 

rate of depressive symptoms showed an increasing trend with 
academic year, consistent with findings by Li Haifeng [26]and 
Han [27]. This suggests that rising academic and employment 
pressures with increasing academic year contribute to elevated 
depression levels. It indicates that in the post-pandemic era, the 
negative impact of campus adaptation challenges on lower-year 
undergraduates in China is less pronounced than the effects of 
heavy academic and employment pressures faced by upper-year 
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students. Depression and stress detection rates were higher among 
only children than non-only children, consistent with previous 
studies [17]. This may stem from the excessive protection and 
attention received by China's only children within families, 
where high expectations often create psychological burdens. 
College students engaging in smoking or drinking exhibited 
higher detection rates of negative emotions (depression, anxiety, 
stress) compared to non-smokers/non-drinkers, aligning with 
findings by Zhang Weixin [24] and Tomita [28]. This may stem 
from two factors: students experiencing negative emotions may 
seek pleasure through unhealthy behaviors like smoking and 
drinking; additionally, as suggested by Zhao [29] in a cohort 
study, unhealthy lifestyles may contribute to emotional disorders 
by affecting polygenic risk, immune-metabolic functions, and 
brain structural alterations.

This study indicates that 17.11% of college students reported 
participating exclusively in adversarial sports, 20.07% engaged 
solely in non-adversarial sports, and 53.73% participated in 
mixed sports. Among non-exercising college students, the 
overall detection rates for depression, anxiety, and stress were 
higher than those in the three exercise groups. This further 
indicates that physical exercise among college students can 
exert varying degrees of positive effects on negative emotions 
(depression, anxiety, stress), contrary to some previous studies 
[30,31]. It also indicates that physical exercise cannot entirely 
eliminate negative emotions but only reduces their intensity. 
Further in-depth research is still required to determine the extent 
to which different types of exercise vary in their effectiveness in 
alleviating the same negative emotions. The results of college 
students' exercise intensity showed that 23.18% engaged in 
low-intensity exercise, 38.48% in moderate-intensity exercise, 
and 38.35% in high-intensity exercise. These findings are 
similar to the exercise intensity detection rates reported by 
Li Yi [32]. Furthermore, the lower the exercise intensity, the 
higher the detection rate of negative emotions (depression, 
anxiety, stress), consistent with the results of Wu Jingtao et al. 
[9]. Higher exercise intensity is more conducive to developing 
an individual's emotional control abilities, helping college 
students cope with negative emotions arising from setbacks and 
difficulties [9,33,34].

Multivariate logistic regression analysis revealed that college 
students engaged in adversarial sports exhibited lower depression 
levels, while those in non-adversarial sports demonstrated lower 
anxiety and stress levels. Additionally, students participating 
in moderate-to-high intensity exercise showed lower levels of 
depression, anxiety, and stress. After stratifying by exercise 
type, further multivariable logistic stratified regression analysis 
revealed that students participating in moderate-to-high intensity 
adversarial and mixed sports exhibited lower depression and 
anxiety levels. Among non-adversarial sports, high-intensity 
exercise was associated with lower depression. Across all three 
exercise types, moderate-to-high intensity exercise was linked 
to lower stress levels. Adversarial and mixed sports typically 
involve teamwork, competition, and physical confrontation. 
These factors effectively enhance participants' self-efficacy and 
perceived social support, exerting significant positive effects 
on mental health and thereby reducing depressive and anxious 

emotions [35-37]. Moreover, moderate-to-high-intensity 
exercise significantly promotes the secretion of dopamine and 
endorphins in the brain. These neurotransmitters are closely 
related to emotional regulation and help alleviate depressive and 
anxious feelings [38,39]. Considering that moderate-to-high-
intensity exercise in adversarial and mixed sports is generally 
more enjoyable and challenging, it can better stimulate positive 
emotions in participants [37,40]. Gu Hongbo [41] also found 
that moderate-to-vigorous exercise among college students 
reduces the risk of elevated depression and anxiety levels. 
While high-intensity non-adversarial sports can also alleviate 
depressive symptoms through physiological mechanisms, their 
monotonous and repetitive nature limits their effectiveness 
in relieving anxiety. Moderate-to-high-intensity exercise 
significantly reduces stress emotions across all activity types, 
consistent with relevant research findings [42]. Exercise-induced 
stress reduction in college students involves a multi-pathway 
process, including direct emotional regulation, enhancement 
of psychological resources (psychological resilience, self-
efficacy), improvement of physiological states (sleep, oxidative 
stress), and synergistic effects of social support systems [43-45].

Conclusion.
In summary, from the perspective of physical exercise, the 

following recommendations are proposed for preventing 
negative emotions: (1) Families and schools should actively 
cultivate students' awareness of physical exercise, educating 
them to incorporate effective physical activities into daily life 
to reduce the occurrence of negative emotions; (2) Strengthen 
school support by reasonably arranging exercise types and 
intensity levels, emphasizing the development of students' 
physical exercise capabilities and the selection of appropriate 
sports, intensity, duration, and frequency; (3) Monitor college 
students' negative emotional states, promptly identify those 
experiencing or at risk of negative emotions, and encourage 
participation in physical activities to promote physical and 
mental well-being and alleviate negative emotions. This study 
has the following limitations: (1) Regional differences across 
provinces and areas, coupled with disparities in physical 
exercise resources among institutions, limit its applicability 
to other regions; (2) The study relied on self-reported 
questionnaires, which may introduce subjective bias in exercise 
assessment. Future research should employ more objective data 
collection methods; (3) This study did not address the physical 
fitness aspects of university students. Future research should 
explore the underlying mechanisms linking physical exercise 
and negative emotions from multiple perspectives, including 
biology and immunology.
This study has the following limitations:

(1) Regional differences across provinces and regions, 
coupled with disparities in physical exercise resources among 
institutions, limit the applicability of these findings to other 
areas.

(2) Since this study employed convenience sampling and 
selfreport questionnaire surveys, causal inferences cannot be 
made.

(3) This study did not address university students' physical 
fitness. Future research should explore the underlying 
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mechanisms linking physical exercise and negative emotions 
from multiple perspectives, including biology and immunology.
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