(GEORGIAN
VIEDICAL
INNEWS

ISSN 1512-0112 NO 11 (368) Hosiops 2025

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

MennuuHckue HoBocTH I'py3uun
Logodmggmml Lsdgwoobm Losbemgbo



GEORGIAN MEDICAL NEWS

Monthly Georgia-US joint scientific journal published both in electronic and paper
formats of the Agency of Medical Information of the Georgian Association of Business Press.
Published since 1994. Distributed in NIS, EU and USA.

GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board since 1994. GMN carries original scientific articles on medicine, biology and pharmacy, which
are of experimental, theoretical and practical character; publishes original research, reviews, commen-
taries, editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The full
text content is available through EBSCO databases.

GMN: Meaununnckue HoBocTH I'py3un - exxeMecsuHbli pelieH3UpyEeMblil HayYHbIHN KypHal, U3AaéTcs
Penaxumonnoit komierueit ¢ 1994 roma Ha pPycCKOM W aHIJIMMCKOM SI3BIKaX B IIEJISIX TOIJEPIKKH
MEAMIIMHCKON HayKd M YIy4dlIeHHUs 30paBOOXpaHeHHs. B KypHase myOIMKYIOTCSI OpUTMHAJIbHBIE
Hay4HbIE CTaThbH B 00JIACTU MEIUIIMHBI, OMOJIOTUH U (papMaliy, CTaTbl 0030pHOT0 XapakTepa, HayuHbIe
cO0O011IeHNs, HOBOCTH METUIIMHBI U 3/ipaBooxpaHenus. XKypuan unnexkcupyercs B MEDLINE, orpaxén
B 0aze nanHbix SCOPUS, PubMed u BUHUTU PAH. IlonHOTEKCTOBBIE CTAThU KypHaia JTOCTYIHBI
yepe3 b/ EBSCO.

GMN: Georgian Medical News — Lo Jo®mggeoml bsdgoozobm Losbangbo — s@ols ymggemgoy@o
bodg(36096m LodgeoEobm M9396%0Mgdswo gy@bogno, aodmoigds 1994 Faowsb, [omdmswagbls
Lbodgosd@om gomagyoobs s 533-0l 39360909d0L, aobosmengdols, 0beyglE®ool, byermgbgdols
s 39bgd0ldgBYyggegdols Log@msdm@olim s3ogdool gOmmdaog godmgdsl. GMN-Fo Gyl
> 0baaoly® gbgody J3g9bwgds 9Jb3gM0dgbG o, mgm@oygmo s 3GsJBogyeo bobosmols
M®0y0bsayg®o  bsdgsbogdm LEsGogdo dgooi3obols, domamaools ©s @o®dsizool beyg®mdo,
dodmboagomo babosmol LEs@ogdo.

J9®bsao obpgdbodgdyamos MEDLINE-ol bsg@msdm@obem Lol gdsdo, sbsbygaos
SCOPUS-o0l;, PubMed-ols ws BUHUTH PAH-0ls dmbsgdms dobgddo. LRs@ogdols barygao @gjl@o
bgendolsfgmdos EBSCO-I dmbsigdms dsbgdowsb.

WEBSITE
www.geomednews.com



K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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-
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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-
71, 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

182



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

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

Type None Mild
Depression 2583(67.80) 406(10.66)
Anxiety 2175(57.09) 337(8.85)
Stress 3051(80.08) 332(8.71)
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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.

Moderate Severe Very Severe
556(14.59) 171(4.49) 94(2.47)
771(18.66) 226(5.93) 361(9.48)
283(7.43) 120(3.15) 24(0.63)



Table 2. Comparison of negative emotions among college students with different demographic characteristics (n/%,).

Group(n) Depression Anxiety Stress
Male(1979) 714(36.08) 867(43.81) 427(21.58)
Female(1831) 513(28.02) 768(41.94) 332(18.13)
Gender 2 28.308 1.351 7.073
P <0.001 0.245 0.008
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)
Professional Type 31.613 22.877 35.585
P <0.001 <0.001 <0.001
Undergraduate(2534) 856(33.78) 1071(42.27) 536(21.15)
Eﬁirogfra duate and Junior College(1276) 371(29.08) 564(44.20) 223(17.48)
Junior College x2 8.606 1.298 7.188
P 0.003 0.255 0.007
Freshman(1898) 563(29.66) 814(42.89) 348(18.34)
Sophomore(1170) 402(34.36) 516(44.10) 256(21.88)
Grade Junior and above(742) 262(35.31) 305(41.11) 155(20.89)
X2, 10.165 0.298 3.807
cend 0.001 0.585 0.051
Yes(1190) 417(35.04) 535(44.96) 268(22.52)
. No(2620) 810(30.92) 1100(41.98) 491(18.74)
Only child 2 6.381 2.953 7332
P 0.012 0.086 0.007
Cities(853) 291(34.11) 393(46.07) 191(22.39)
Place of previous 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)
residence
x2 7.172 5.468 4.841
P 0.028 0.065 0.089
Yes(257) 121(47.08) 141(54.86) 72(28.02)
. No(3553) 1106(31.13) 1494(42.05) 687(19.34)
Smoking 2 27.937 16.066 11318
P <0.001 <0.001 <0.001
Yes(610) 241(39.51) 298(48.85) 151(24.75)
. No(3200) 986(30.81) 1337(41.78) 608(19.00)
Drinking ) 17.744 10.457 10.633
P <0.001 0.001 0.001
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)
Family type 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)
%2 27.329 21.773 10.648
P <0.001 <0.001 0.014
Harmonious(3188) 938(29.42) 1280(40.15) 566(17.75)
Relationship with Average(547) 249(45.52) 307(56.12) 163(29.80)
father Disharmonious(75) 40(53.33) 48(64.00) 30(40.00)
X2, 69.542 61.223 61.677
end <0.001 <0.001 <0.001
Harmonious(3400) 994(29.24) 1368(40.24) 599(17.62)
Relationship with Average(371) 206(55.53) 239(64.42) 142(38.27)
mother Disharmonious(39) 27(69.23) 28(71.79) 18(46.15)
X2, 128.625 90.118 103.659
<0.001 <0.001 <0.001

trend
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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 <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 ,<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 <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 (0=0.05) and exclusion (£$=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

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

Variable Group N Depression

Non-athletic activities 156 72 (46.15)*

Adversarial sports 652 214 (32.82)°

. Non-adversarial sports 955 272 (28.48)°

Type of Exercise '\ 1.+ ed sports 2047 669 (32.68)"
x2 20.293
P <0.001

Low Intensity 883 387 (43.83)

Moderate Intensity 1466 418 (28.51)

Exercise Intensity 'High Intensity 1461 422 (28.88)
X2 end 46.360
<0.001

trend

Anxiety Stress

83 (53.21) 45 (28.85)
284 (43.56)® 136 (20.86)®
363 (38.01)° 156 (16.34)°
905 (44.21) 422 (20.62)
17.634 16.466
<0.001 <0.001

453 (51.30) 256 (28.99)
607 (41.41) 249 (16.98)
575 (39.36) 254 (17.39)
28.732 38.115
<0.001 <0.001

Note: For pairwise comparisons among multiple groups, completely different superscript symbols indicate P<0.05.
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Table 4. Multivariate logistics regression analysis of negative emotions among college students.

Dependent Independent Dummy Variable Model 2
variable Variable Settings B
Non-athletic
activities
Type of Exercise Adversarial sPorts -0.459
Non-adversarial 0474
Depression sports
Mixed sports -0.336
Low Intensity
Exercise Intensity Moderate Intensity -0.558
High Intensity -0.608
Non-athletic
activities
Type of Exercise Adversarial S]?OftS -0.311
Non-adversarial -0.440
Anxiety sports
Mixed sports -0.189
Low Intensity
Exercise Intensity Moderate Intensity -0.323
High Intensity -0.447
Non-athletic
activities
Type of Exercise Adversarial sports -0.289
Non-adversarial
-0.434
Stress sports
Mixed sports -0.188
Low Intensity
Exercise Intensity Moderate Intensity -0.564
High Intensity -0.579

SE Wald OR OR95%CI P
8.200 1.000

0.192 5.731 0.632 0.434-0.920 0.017

0.187 6.433 0.622 0.432-0.898 0.011

0.180 3.502 0.714 0.502-1.016 0.061
46.747 1.000

0.095 34.796 0.573 0.476-0.689 <0.001

0.097 39.661 0.544 0.450-0.658 <0.001
12.066 1.000

0.185 2.842 0.733 0.510-1.052 0.092

0.181 5.949 0.644 0.452-0.917 0.015

0.174 1.183 0.827 0.588-1.164 0.277
24.565 1.000

0.089 13.008 0.724 0.608-0.863 <0.001

0.091 24.124 0.640 0.535-0.765 <0.001
7.220 1.000

0.213 1.849 0.749 0.493-1.136 0.174

0.209 4.304 0.648 0.430-0.976 0.038

0.199 0.895 0.829 0.561-1.223 0.344
35.656 1.000

0.107 27.644 0.569 0.461-0.702 <0.001

0.110 27.950 0.560 0.452-0.695 <0.001

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.

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

Depression
T fE i E ise Intensit
ype of Exercise xercise Intensity o' 050, cr P
Low Intensity 1.000

Adversarial sports Moderate Intensity 0.579 (0.385-0.871) 0.009
High Intensity 0.458 (0.293-0.716) <0.001
Low Intensity 1.000

Non-adversarial sports ' Moderate Intensity |0.746 (0.510-1.090) 0.130
High Intensity 0.621 (0.413-0.934) 10.022
Low Intensity 1.000

Mixed sports Moderate Intensity 0.570 (0.432-0.751) <0.001
High Intensity 0.576 (0.440-0.753) <0.001

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
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Anxiety Stress

OR and 95%CI P OR and 95%CI P
1.000 1.000

0.608 (0.416-0.888) 0.010 0.381 (0.236-0.617) 0.009
0.630 (0.421-0.945) 0.025 0.371 (0.222-0.620) |<0.001
1.000 1.000

0.925 (0.648-1.320) 0.667 0.617 (0.393-0.969) 0.036
0.754 (0.518-1.098) 0.141 0.565 (0.348-0.916)  0.021
1.000 1.000

0.701 (0.540-0.910) 0.008 0.593 (0.436-0.807)  <0.001
0.604 (0.469-0.778)<0.001  0.597 (0.443-0.806) <0.001

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



students. Depression and stress detectionrates were higheramong
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
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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



mechanisms linking physical exercise and negative emotions
from multiple perspectives, including biology and immunology.
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