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Abstract: Physical activity (PA) is a potential neuroprotective factor that may alleviate
academic fatigue among university students through the modulation of stress hormones and
mental protection. This study aims to analyze the recent evidence regarding the impact of
physical activity on academic burnout among university students and to identify essential
elements for effective interventions. Three reviewers performed a review according to PRISMA
guidelines standards on three databases (Web of Science, Scopus, Pubmed) of research
published during the last ten years. The results show that the mental health of students is
greatly enhanced by regular physical activity, which brings about the urge of thinking about
physical activity as a vital approach in the prevention of academic burnout. The findings
highlight the significant role of physical activity in the prevention, study and reduction of
academic burnout in university students. Regular physical exercise appears to have beneficial
physiological and psychological effects such as improving cardiovascular function, increasing
tissue oxygenation and stimulating neurochemical pathways associated with well-being
including higher secretion of serotonin and endorphins.
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1. Introduction

Physical activity (PA) is any bodily movement produced by the contraction of
skeletal muscle that increases energy expenditure above the basal level. PA can be clas-
sified by type, intensity, frequency, duration and purpose. Depending on the type of
movement it can be classified as isometric (same length) or static and isotonic (same
tension) or dynamic. PA by metabolic classification can be aerobic (oxygen available)
or anaerobic (oxygen unavailable) processes [1-2]. PA is a significant determinant of
general health and has been linked to improved mood, psychological well-being, stress
regulation, and cognitive functioning, as well as better academic performance and so-
cial adjustment [3-5].

From a mental health perspective, regular PA may be involved in reducing psy-
chological distress and perceived stress, while facilitating emotional regulation and
psychological recovery. These effects might be particularly relevant to individuals fac-
ing ongoing academic pressures, where chronic stress could increase susceptibility to
burnout. However, given that a substantial portion of the available literature relies on
observational designs, these findings primarily reflect significant associations rather
than established direct causal relationships.

On the other hand, prolonged occupational, academic and personal stress may
contribute to the development of burnout, a multidimensional condition generally
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characterized by emotional exhaustion, a detached or cynical attitude and a dimin-
ished sense of personal accomplishment [6-10]. Burnout may have a considerable neg-
ative impact on quality of life, and may affect academic performance, psychological
and physical well-being [11], motivation, engagement and the ability to cope with per-
sonal and professional responsibilities [12-13]. Chronic fatigue, anxiety, thoughts of
dropping out of medical school and suicidal ideation have been associated with burn-
out in students, especially in medical education [11-13].

Burnout was first described in the context of the human services profession, par-
ticularly among those working in settings with long-term emotional demands and the
care of vulnerable populations [14]. Although originally conceptualized in occupa-
tional contexts, the construct has since been extended to academic environments,
where students are exposed to sustained cognitive, emotional and performance-related
demands

Medical education is an extraordinarily challenging academic environment. Stu-
dents are expected to learn a great deal of complex knowledge, to develop practical
and professional skills, to meet high academic standards, and to cope with multiple
responsibilities often with limited time and energy resources. These persistent de-
mands, along with academic competition and the pressure of future professional re-
sponsibilities, may have a detrimental effect on students physical and psychological
health and increase their susceptibility to stress and burnout [15].

Academic activities can be viewed as a type of work that includes activities such
as attending classes, studying for tests, completing academic tasks, and other educa-
tional duties [11]. Students experiencing chronic stress may show reduced motivation
to study, lower commitment and a reduced sense of competence [16]. Conceptually,
academic burnout is a sub-type of the wider construct of occupational burnout and is
commonly conceptualized as a state of fatigue or exhaustion resulting from prolonged
academic demands and characterized by a cynical or detached attitude toward aca-
demic work and a reduced sense of academic efficacy or competence [17-18].

Academic burnout is a complex psychological condition with emotional exhaus-
tion, maladaptive attitudes/behaviors and reduced sense of achievement due to persis-
tent academic stress and/or reduced interest in academic activities [19]. In keeping with
the multidimensional conceptualization of burnout, academic burnout is typically de-
fined by three dimensions: emotional exhaustion, cynicism or disengagement, and re-
duced academic efficacy. Emotional exhaustion is associated with chronic fatigue and
the depletion of emotional and cognitive resources [20].

Cynicism manifests in indifference, reduced interest in learning, and psychologi-
cal distance from academic activities, including the classroom, teachers, and academic
work [21]. Reduced academic efficacy is characterized by a decreased perception of
one’s abilities and competences, which may foster avoidant behaviors and decreased
academic engagement [22].

Academic burnout occurs through the complex interactions of individual, aca-
demic, environmental, social, technological, and institutional factors. Heavy academic
workload and high expectations, lack of autonomy, lack of social support, and limited
institutional resources are the most frequently reported factors in the literature [23-28,
29-40]. However, efficient time management, reasonable goal setting, self-care activi-
ties, scheduled breaks and sufficient social and institutional support may be potential
protective factors against burnout [23-28, 41-45].

The conventional approach to measuring burnout has been the Maslach Burnout
Inventory (MBI), which initially defined the syndrome as emotional exhaustion, de-
personalization, and reduced personal accomplishment [17]. The instrument was later
adapted for different occupational and non-occupational populations, such as the MBI-
General Survey (MBI-GS) which assesses more general dimensions of exhaustion, cyn-
icism and professional efficacy and is not exclusively focused on interpersonal rela-
tionships that are characteristic of human service occupations [22, 44]. In addition, an
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instrument has been developed for academic populations, specific for students, reflect-
ing the characteristics of the academic environment.

Physical exercise may be a relevant behavioral factor for the prevention and man-
agement of chronic stress, psychological distress and burnout due to their established
association. The available evidence indicates that regular PA is associated with less
psychological distress, anxiety and symptoms of depression, factors that may be re-
lated to the development and maintenance of academic burnout.

Magro et al. [43] found associations between PA and lower levels of psychological
difficulties, while Chen et al. [44-45] found a relationship between PA and academic
stress with psychically active students reporting lower levels of academic strain. Ad-
ditionally, regular PA may improve emotional health, aid psychological and physical
rehabilitation, and potentially lessen the experience of fatigue and perceived academic
stress [46-49].

Some students looked at the relation between PA and burnout directly. Gerber et
al. [48] described a relationship between moderate to vigorous PA and fewer burnout
symptoms, while Elliot et al. [49] reported a specific relationship with lower levels of
burnout and vigorous-intensity PA. A study among Brazilian university students also
found a significant negative correlation between burnout symptoms and PA levels [48-
49].

This consistent evidence suggests that PA and academic burnout should be stud-
ied further, particularly in demanding academic institutions like medical school. Un-
derstanding this association may help design better techniques to improve students'
mental health, academic performance, and long-term health.

The aim of this review is to evaluate the existing evidence on the association be-
tween PA and academic burnout among university students. The findings may con-
tribute to a better understanding of the protective role of PA and support development
of effective strategies for burnout prevention and student well-being.

2. Materials and Methods

2.1. The protocol

This systematic review was performed in accordance with the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines [50]. We
employed the PICO framework to delineate the qualifying criteria, assuring conform-
ity with the subsequent guidelines: Does physical activity, in contrast to a sedentary
lifestyle, alleviate stress and mitigate academic burnout?

P—population - university students;

I—intervention - physical activity/regular exercise/aerobic training/sports;

C—comparison - sedentary lifestyle/no structured physical activity/passive study
breaks;

O—outcome - reduced stress, lower academic burnout, improved mental resili-
ence.

The primary objective of this review was to map and synthetize the literature re-
garding the types of physical activity and exercise behaviors associated with mitigating
academic burnout among university students.

2.2. Search processing

To maximize reproducibility and systematic rigor, database-specific syntax, con-
trolled vocabularies, and precise field restrictions were custom-tailored for each elec-
tronic index. The search was restricted to articles published between January 1, 2016,
and May 1, 2026. The comprehensive, fully expanded search strings implemented are
detailed in Table 1.
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Table 1. Database search indicators
Database . Filters & Initial
Exact Search String / Syntax Restrictions records
(("Burnout, Psychological"[Mesh] OR "burn- 1.187
out'"[Title/Abstract] OR "academic burnout"[Ti-
tle/Abstract] OR "school burnout"[Title/Abstract]
OR "learning burnout"[Title/Abstract])) AND
(("Exercise"[Mesh] OR "Physical Activity"[Mesh] Timespan: 2016-2026
OR "physical activity"[Title/Abstract] OR "exer- ~ Language: English
cise"[Title/Abstract] OR "sports"[Title/Abstract] ~Text: Peer-reviewed
OR "aerobic training"[Title/Abstract])) AND
(("Students"[Mesh] OR "university students"[Ti-
tle/Abstract] OR "college students"[Title/Ab-
stract] OR "medical students"[Title/Abstract]))
( TITLE-ABS-KEY ( burnout OR "academic burn- 1836
out" OR "school burnout" OR "learning burnout"
)) AND ( TITLE-ABS-KEY ( "physical activity" Timespan: 2016-2026
Scopus OR exercise OR sports OR "aerobic training"))  Language: English
AND ( TITLE-ABS-KEY ( "university students"  Document: Article
OR "college students" OR "medical students" ) )
AND ( LIMIT-TO (LANGUAGE, "English" ) )
TS=(burnout OR "academic burnout” OR "school 1329
burnout" OR "learning burnout") AND
Web of Science  TS=("physical activity” OR exercise OR sports
(Core Collection) OR "aerobic training") AND TS=("university stu-
dents" OR "college students” OR "medical stu-
dents")
Combined records across all checked sub-data- 4.352
bases prior to duplicate removal

PubMed /
MEDLINE

Timespan: 2016-2026
Language: English
Document: Article

Total

2.3. Eligibility Criteria and Study Selection

The selection process followed a structured two-stage screening protocol con-
ducted independently by three reviewers (P.C., A.M., and K.M.) to minimize selection
bias. In the first stage, the titles and abstracts of all electronically retrieved records were
screened against the core inclusion criteria: (1) original, primary research; (2) peer-re-
viewed publications available in full-text; (3) studies published in the English language
between January 2016 and May 2026; and (4) research explicitly evaluating university
student populations.

Dissertations, conference abstracts, book chapters, expert opinions, and system-
atic reviews or meta-analyses were excluded during this initial phase. In the second
stage, the full-text articles of all potentially eligible studies were retrieved and compre-
hensive assessments were performed. The specific reasons for the exclusion of full-text
articles (e.g., lack of a validated academic burnout endpoint, non-student populations,
or secondary data designs) were systematically recorded.

2.4. Data processing

According to the selection criteria, three reviewers (P.C., A.M. and K.M.) inde-
pendently accessed the databases to gather the research and provide a quality rating.
During the screening procedure, publications that did not align with the analyzed
themes may have been eliminated due to discrepancies. Upon confirming that the pub-
lications satisfied the established inclusion criteria, the complete text of each was re-
viewed.

2.5. Methodological Quality and Risk of Bias Assessment

To evaluate the methodological quality and risk of bias of the included evidence,
two reviewers (P.C. and A.M.) independently appraised each study using the Joanna
Briggs Institute (JBI) Critical Appraisal Checklist for Analytical Cross-Sectional Stud-
ies.[50]. This standardized 8-item tool evaluates essential parameters, including core
inclusion criteria definition, study subjects and setting description, exposure measure-
ment validity, confounding factors identification, strategies to deal with confounding,
outcomes measurement reliability, and appropriate statistical analysis. Each item was
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scored as "Yes", "No", "Unclear", and a final quality score was calculated as the percent-
age of "Yes" responses. Studies scoring >75% were categorized as high quality (low risk
of bias), 50-74% as moderate quality, and <50% as low quality (high risk of bias). Dis-
crepancies in scoring were resolved through discussion and consensus with a third
reviewer (K.M.).

3. Results

3.1. Selection and Characteristics of Study

A total of 4352 publications were found using the electronic database search (Web
of Science = 1329, PubMed = 1187, and Scopus = 1836).
Prior to the screening phase, 555 duplicate records were identified and removed
(due to the overlapping coverage of the selected electronic databases). An additional
362 records were excluded through automated database filters as they fell outside the
targeted 10-year publication timespan (2016-2026). This left a total of 3,435 records to
be screened based on title and abstract. During the title and abstract screening phase,
2,895 records were excluded because they did not meet the predefined population or
intervention criteria (e.g., occupational burnout rather than academic burnout, or non-
exercise lifestyle variables). A total of 540 remained. Upon comprehensive full-text re-
view of these 540 documents, 518 articles were excluded. The primary reasons for ex-
clusion were secondary or review methodologies without original dataset generation
(n =5), and studies where academic burnout was not evaluated as a direct primary or
secondary outcome (n = 513). At the conclusion of the curation process, 22 primary
papers satisfied all eligibility criteria and were included in the final qualitative synthe-
sis. (Figure 1).

—
H Records identified from: Records removed before
- Scopus (n=1836) screening. Duplicate records
= PubMed (n=1187) > removed (n=555)
§ Web of Science (n=1329)
3 Total Result (n=4352) Total n=3797
—
Filter: last 10 years
Records screened, n=3797 —» | Records excluded after
Records removed by 10-year title/abstract screening, (n=2895)
filter, (n=362)
Total Result n=3435
g ‘
s L Reports excluded:
B Reason 1 reviews (n =5)
3 > Reason 2 outside our subject,
no direct academic burnout
I endpoint (n=513)
Records ssessed for eligibility
(n=540)

l

|

Studies included in review
(n=22)

Figure 1. Prisma flow diagram [51]

3.2. Synthesis of the results

The search results are displayed in Table 2, based on the many characteristics of
exercise performance related to burnout examined in the included studies.t The first
group comprises studies providing direct academic burnout evidence (n=17), which
explicitly evaluated burnout as primary or secondary outcome using validated instru-
ments. Conversely, the second group consists of studies providing indirect or contex-
tual lifestyle evidence. (= 5).
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Physical activi Scales used/ Total score
Nr. Authors/ Country Participant ymeasure y Outcome Study design Kev finds/results (%, YES)/
Crt. Year characteristics cre L. and follow up y JBI-Risk of
classification .
bias
Maslach Burnout In- .
Clear protective
ventory (MBI); offect:
. Alcohol Use Disorder !
n=731, medical . Regular/
students; PA Measure: Identification Test frequent exercise
Lee et al. g ) ‘ (AUDIT-C); cque 8/8; 100%
mean age was Godin-Shephard . significantly de- .
1. (2020), . . Pittsburgh Sleep Low Risk
20.5 (5.D.=2.07); Leisure-Time PA . . creases burnout .
[52] Quality Index (PSQI); Cross-sectional (High Qual-
male= (44.2%); (GSLTPA) . prevalence com- .
GSLTPA; not applicable ity)
female= (55.8%); . . . pared to rare exer-
Hong Kong Direct evidence, vali- (N/A) . o
dated burnout end- cise (13.7%) vs.
. (31.7%); (p<0.001).
point;
Dimension-spe-
cific impacts:
Aerobic Group:
iversity stu-  PA Measure: MBI, Highest reducti
Rosales-Ri- university s AT Heart Rate Variabil- Jighest recuction
dents: Structured 30-50 . in emotional ex-  6/8; 75%
cardo . . . ity (HRV); . . .
2020) n=26 (aerobic); min aerobic vs. Direct eviden ali- Experimental haustion Low Risk
( (53] . Ecuador n=25 (strength); anaerobic./strength dla: di\;rr?mjf/e‘rll q- (Short-term) (1 26%). (High Qual-
sessions . -Strength Group: ity)
point; . .
Highest reduction
in cynicism
(1 27%).
PA Measure: Seflentary lifestyle
Maslach Burnout In- risks: Complete
7-day recall (Car- .
. ventory —Student absence of cardio
dio/Strength fre- .
n=3,578 Survey —MBI-SS; training increases
de Souza . . quency; 5x30m . . .
3 021) university stu- mod or 3x20m Health Behavior; Cross-sectional burnout risk by
’ (54] ’ Brazil dents: ig) activity) Direct evidence, vali- (N/A) 61% (OR=1.61);  8/8; 100%
vig) activity) as dated burnout end- absence of Low Risk
well as muscle- oint; strength training (High Qual-
strengthening ex- pomnt; Teng Sone (e
orcise increases it by ity)
' 62% (OR=1.62)
Significant score
drops: Active
n=207, students MBI-Ss sports participants 7/8; 87.5%
Salgado & Questionnaire on . . e .
from Portuguese = PA Measure: . display signifi- Low Risk
Au-Yong- LS . burnout and taking .
.. universities, Structured athletic L cantly lower burn- (High Qual-
4.  Oliveira e medication; . . .
31% male and participation and _ . . . Cross-sectional out baselines ity)
(2021), Direct evidence, vali-
69% female  frequency scores (N/A) (M=2.42) vs. com-
[55] dated burnout end-
Portugal oint: pletely sedentary
pomnt peers (M=2.70);
(p=0.021).
The Baecke Statistical modera-
PAQ; .
tion: PA effec-
Temperament and tively moderates
. n=400, medical PA Measure: Character N y 8/8; 100%
Khosravi . the "novelty seek- .
(2021) students, Baecke PA Ques- Inventory; Cross-sectional ing-burnout” (4 = - Low Risk
5. . Iran 39% male and  tionnaire (Work, Breso’s Academic (N/A) & (High Qual-
[56] . ) 0.47, p=0.044) and .
61% female  sports, leisure do- Burnout Question- " . ity)
. . cooperativeness-
mains) naire; N
. . . burnout” (8 =-
Direct evidence, vali- 0.89, p=0.001)
dated burnout end- <% P
) pathways.
point;
Rosales-Ri- n=81, technical 16-week interven-
cardo& Fer- university stu-  PA Measure: tion trends:
. . MBI-SS; .
reira dents; mean age, 16-week regimen _ . . . Aerobic: (| 31%)
K Direct evidence, vali- .
6. (2022), control group (1h sessions, dated burnout end- exhaustion, (| 6/8; 75%
[57] Ecuador 23.13 (SD=3.77); 3x/week on alter-

in aerobic exer-
cise group 22.74

nating days)

point;

Controlled trial- 16
weeks

21.1%) cynicism. Low Risk
Strength: (|  (High Qual-
27.4%) cynicism, ity)
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(SD=3.05), and in
strength-training

(1 21.7%) ineffi-
cacy. Control

group 22.97 Group: (110.1%)
(SD=3.31) exhaustion
P,ARS-?); Dual-pathway
Learning Burnout ]
benefits: PA ex-
Scale for College Stu- o .
hibits a strong di-
PA Measure: dents; rect negative ef-
Chen et al. n=1270 students Revised PA Rating General Self-Efficacy fect on burnout (8 8/8; 10(,) to
. . Scale (GSES); Low Risk
7. (2022), from different Scale (PARS-3; in- . =-0.1104) along- .
. . ! Connor-Davidson . o (High Qual-
[58] universities  tensity, duration, . . . side vital indirect .
Resilience Scale (CD- Mediation analysis . ity)
frequency). paths mediated
RISC); (N/A) . .
: . . . via self-efficacy
China Direct evidence, vali- o
dated burnout end- and resilience (§ =
. -0.0802).
point;
GSLTPAQ-9Q: I.nsufﬁl:l.erit ex(;:“
n=404, medical Thai version thif)rrlglysinz‘:;ses
Dhachpramuk students, aver- PA, Measure: . MBI; odds of moderate-
tal ageagewas  Godin-Shephard Thai general health to-severe depres-
(502 4') 21.06 +1.8. Leisure-Time PAQ question 28 (Thai ion ( OR—Z% 9) 8/8; 100%
[59] ! Thailand ~ male=49.5%, fe- (GSLTPAQ-9Q GHQ-28); Cross-sectional ston p “T777 Low Risk
male=50.5%; scores) Direct evidence, vali- (N/A) anxiety/insomnia (High Qual-
(OR=1.56), and so- .
dated burnout end- . . ity)
oint: cial dysfunction
pomnt (OR=2.51).
Light exertion
The Godin Leisure value: Light phys-
n=129, medical = PA Measure: Time E xerase ical activity (f =-
students: Godin Leisure Questionnaire; 191, p=.039) and  8/8; 100%
Morgan et al. Canada th ’ Time Exercise Q The 2-item Maslach ~ Observational lower sedentary  Low Risk
9. (2024), ©average age - IMe BXEASe S Burnout Inventory (N/A) behavior (8=- (High Qual-
M =24.91; (Light, mod, vig .
[60] ) o (MBI); 230, p=013) are ity)
male=55 (42.6); minutes, sitting R . . .
‘ le=73 (56.6 h Direct evidence, vali- independently
emale=73 (56.6.) ours) dated burnout end- linked with re-
point; duced burnout in-
dices.
MBI-SS; A reduction in
=305 male stu- Chmesg version of phys1.ca1 ac.t1v1ty
. PA Measure: the Patient Health over time directly
dents from dif- . . . . .
Yeetal. ferent colleges Godin-Shephard Questionnaire- drives sequential
10. (2024), 8% Leisure-Time PA 9(PHQ-9); . .. increases in school N
mean age of . Lagged mediation- 8/8; 100%
[61] (LTPA; light, mod, LTPA; L. burnout (r= - .
18.54; K . . i longitudinal Low Risk
China high) Direct evidence, vali- 0.298, p<0.001) (High Qual-
dated burnout end- and clinical de- gi )
point; pression. ty
Exhaustion shield-
ing: Significant in-
PA Measure: IPAQ-SF; verse linear corre-
Gulanes A n=152, students International PA  Assessment Tool lation found (r= -
’ in rural area Questionnaire (BAT-Student); 0.244, p=0.002);  5/8; 62.5%
1. (2025), . . ) . . .
(62] from various Short Form  Direct evidence, vali-  Rural survey higher active =~ Moderate
Philippines subjects; (IPAQ-SF) dated burnout end- (N/A) thresholds corre- risk
point; spond with lower
exhaustion and
mental distress.
MBI-SS Males scored
=7 tudent:
n=789, students PA Measure: Emotional Exhaus- higher on aca-
(20.5% men; . . )
Caravaca et al. 79 59 Regular physical tion Scale; demic burnout
12. (2025), womeni‘ t;e av- exercise and/or Direct evidence, vali- Cross-sectional while females  7/8; 87.5%
[63] Spain ’ sports status dated burnout end- (N/A) scored higher on Low Risk

erage age m=

o .
24.33; (67.9% active)

point;

emotional exhaus- (High Qual-

tion ity)
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(p <0.05).
Structural Equation Outdoor sports
Modeling (SEM)’ benefit: Strongly
The Learning Burn- linked to lower
PA Measure: out Scale; learning burnout
Peng Xu n=942, students  3-dimensional  The social support (r=-0.452, 8/8; 100%
13. (2025), from different  Likert scale (PA scale; p<0.001). Posi-  Low Risk
[64] China universities;  intensity, dura- The self-regulation ~ Structural model tively driven by (High Qual-
tion, frequency) ability scale; (N/A) enhanced social ity)
Direct evidence, vali- support (r=0.499)
dated burnout end- and self-regula-
point; tion (r=0.473).
I?ARS%; Chain mediation
Learning Burnout
pathways: Inverse
Scale; relationshi n-
Multidimensional fiere do Ssocilz IC;)u
. . PA Measure:  Scale of Perceived So- - oocd sup 8/8; 100%
Xiang & Jiang n=858, students . . . port (mediating .
. Physical Activity cial Support Low Risk
14. (2025), from different . 14.5%) and psy- .
. . Rating Scale-3 (MSPSS); . - . (High Qual-
[65] universities; . . chological capital ]
(PARS-3) PsyCap Question-  Mediation model (mediating 10.1%) ity)
China naire (PCQ); (N/A) mediating 19.% %
. . . operate in an inte-
Direct evidence, vali- grated sequential
dated bux.*nout end- chain (23.2%).
point;
Sociodemographic
and Clinical Ques-
tionnaire;
MBI-SS;
Psychological Gen- Non-significant
eral Well-Being Index direct path:
=274, psychol- (QGBEP); . No uniform
tudents Depression, Anxiety, standalone base-
Pereira ot al Oﬁz, s ’ PA Measure: and Stress Scale line correlation.
5 ergé;;) a wi ; 2; (I)I;e:‘sr]‘;:ée PARS-3 and (DASS21); However, the high
’ ’ oS4 ~ IPAQ-Short ver- Difficulties in Emo- burnout risk pro-  8/8; 100%
[66] 5.82); . e . . . .
Portugal male= (10.6); sion classification tion Regulation Scale = Cross-sectional  file cluster shares Low Risk
ot (DERS); (N/A) traits of low PA, (High Qual-
female = (89.4); .
IPAQ. poor sleep, and a ity)
PSQL; pro-inflammatory
Food Frequency diet.
Questionnaire (QFA);
Direct evidence, vali-
dated burnout end-
point;
Direct negative
prediction: Sports
The Adolescent Aca- participation neg-
PA Measure: den.uc Burnout Scale; atlvely. predicts 8/8; 100 A)
Gao et al. n=1267 univer- Physical Activit Social Support Scale; academic burnout Low Risk
16.  (2025), . YSIS Y PARS-3; indices (8 = -0.201, (High Qual-
sity students; Rating Scale . . . . .
[67] (PARS-3) Direct evidence, vali- p<0.05) while ity)
China dated burnout end-  Cross-sectional ~ boosting benefi-
point; (N/A) cial social support
channels (8
=0.231).
n=.3639, univer- The School Burnout Llfestyle risk clus-
sity students; PA Measure: tering: The spe-
Inventory (SBI-9); . . 8/8; 100%
mean age of the Volume thresh- . cific profile de- .
Holm et al. . Alcohol Use Disorder . . . Low Risk
17 (2026) students was olds (Mod aerobic Identification Test fined as "physi- (High Qual-
’ . 24.65 (SD=3.60) [=2h30m/wk, or cally inactive with &
[68] ; (AUDIT-C; , ity)
years, and 1,990 vig ElhlSm/wk + R problematic Inter-
(54.7%) were fe-  2x strength) Compulsive Internet net use" (29% of
Finland ’ Use Scale (CIUS-5; Cross-sectional L
male; sample) is signifi-

(N/A)
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Direct evidence, vali- cantly more vul-
dated burnout end- nerable to severe
point; academic burnout.

Group exercise
value: Group fit-

n=69, medical Perceived Stress ness yields signifi-  6/8; 75%
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The JBI appraisal process was conducted systematically, and the complete eval-
uation of each study across all eight criteria is shown also in Table 3. Utilizing this
standardized approach allows for a highly visual, comprehensive comparison of study
quality, reinforcing the overall transparency and methodological integrity of this re-
view. (table 3)

Regarding the methodological quality synthesis, the overall risk of bias across the in-
cluded literature was remarkably low, with no studies categorized as low quality. A
substantial majority, comprising 19 studies, demonstrated high methodological qual-
ity, securing JBI appraisal scores of 75% or higher. Conversely, only three studies—
namely those by Panton, Gulanes, and Rosales—exhibited moderate methodological

quality.

3.3. Classification of Evidence Outcomes: Direct vs. Contextual Data

To address the clinical heterogeneity of the compiled literature, the 22 included
studies were stratified into two distinct analytical tiers based on the directness of their
primary endpoints:

e Direct Academic Burnout Evidence (n = 17 studies). Most of the selected
papers evaluated academic burnout as a direct primary or secondary outcome using
validated psychometric instruments. Among these, the MBI-SS or its adapted variants
represented the predominant measurement standard (n = 12 studies: Lee et al;
Rosales-Ricardo; de Souza; Salgado & Au-Yong; Rosales-Ricardo & Ferreira;
Dhachpramuk et al.; Morgan et al.; Ye et al.; Caravaca et al.; Pereira et al.; Gao et al.;
Holm et al.). Other validated frameworks targeted to student populations included
the Learning Burnout Scale (n = 3 studies: Chen et al.; Peng Xu; Xiang & Jiang), the
Adolescent Academic Burnout Scale (n =1 study: Gao et al.), and the Burnout Assess-
ment Tool for students (BAT-Student) (n =1 study: Gulanes A.);

¢ Indirect or Contextual Lifestyle Evidence (n=>5 studies). A subgroup of five
studies did not measure burnout through a designated, validated burnout scale but
provided critical contextual data regarding key behavioral, lifestyle, and psychologi-
cal precursors. Specifically, Yorks et al. tracked shifts in the Perceived Stress Scale
(PSS) and Quality of Life (QOL) surveys following exercise interventions. Khosravi
evaluated personality dimensions utilizing Breso’s Academic Burnout Questionnaire
parameters mixed with general character tracking. Boyd et al. isolated physical activ-
ity changes as predictors of the Perceived Stress Scale (PSS) scores. Neuman et al. an-
alyzed cross-sectional variations tracking physical activity alongside nutrition indices
against cumulative Grade Point Average (GPA) records, and Deisz et al. monitored
general satisfaction trends via a Wellness Survey framework. These data are inte-
grated into the synthesis strictly as supportive lifestyle context.

4. Discussion

The findings synthetized in our review imply that physical activity plays a signif-
icant role in the prevention and management of burnout among university students.
Physical activity, whether it be aerobic activity (cardiovascular exercise) or anaerobic
training (strength-based exercise), has shown a significant beneficial impact on mini-
mizing burnout symptoms and enhancing overall wellbeing. The evidence indicates
that physical activity is one of the most effective means to fight burnout. Its favorable
effects are also connected to other crucial characteristics of a healthy lifestyle, such as
a proper diet, psychological well-being and mental health aid.

In addition, Lee et al. [52] highlighted that the prevalence of burnout among med-
ical students ranges from approximately 25% to over 70%, according to recent system-
atic reviews. Their study further emphasized that burnout was strongly associated
with poorer academic performance and insufficient social support. These findings un-
derline the significant psychological burden experienced by medical students and re-
inforce the importance of preventive strategies focused on mental health support, so-
cial connectedness, and lifestyle interventions.
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Potential Mechanisms Associated With Physical Activity And Burnout Indices

The compiled datasets suggest that the inverse relationship between physical ac-
tivity and reduced burnout may be explained by interconnected physiological, psycho-
logical, and psychosocial mechanisms. Rosales-Ricardo et al. [57] proposed that phys-
ical exercise might contribute to improved mood, reduced depressive symptoms, and
enhanced physical and mental resilience, while Xiang & Jiang [65] highlighted the po-
tential role of social support and psychological capital in mediating the relationship
between physical activity habits and academic burnout scores. Taken together, these
findings indicate that the protective effects of physical activity may extend beyond
psychological adaptations alone, encompassing psychological and social resources that
may help university students manage academic demands more effectively. Similarly,
Morgan et al. [60] reported that physical activity may reduce burnout, supporting these
present findings.

Contradictions between Studies

The statistical associations between physical activity and academic burnout out-
comes are not entirely uniform across the reviewed literature. While some research has
identified a protective association between physical activity and burnout, other studies
have failed to demonstrate a statistically independent correlation. De Souza et al. [54]
and Gulanes et. al [67] noted that did not remain significantly associated with primary
burnout outcomes once comprehensive demographic, environmental, and baseline
psychological confounding factors were integrated into multivariate regression mod-
els. Similarly, Pereira et al. [66] emphasized the multifactorial nature of academic dis-
tress, suggesting that its relationship with physical activity may be influenced by a
broader range of psychological, behavioral, and environmental factors.

In contrast, Chen et al. [58] reported a distinct inverse association between physi-
cal exercise scores and primary academic burnout dimensions, noting that self-efficacy
and individual resilience metrics could act as significant intermediate variables. These
divergent findings demonstrate that the association between physical activity and
burnout scales may not be uniform across student population. Rather, its potential pro-
tective effect may depend on the interaction between physical activity and other indi-
vidual and contextual factors, such as psychological resources, social and academic
environments, and the characteristics of the physical activity itself. Therefore, physical
activity is conceptualized as one potentially modifiable factor within a complex multi-
factorial framework of student mental health, rather than as an isolated, independent
determinant of burnout prevention.

Burnout, Academic Performance and the Stress Response

The relationship between physical activity and burnout may also be understood
through its potential effects on academic performance and stress regulation. Neuman
et al. [72] reported a positive cross-sectional association between higher levels of phys-
ical activity and academic achievement, with students engaging in more frequent and
vigorous exercise demonstrating better academic outcomes. These findings suggest
that physical activity may support academic functioning through mechanisms related
to cognitive performance, although the cross-sectional nature of the evidence does not
allow causal conclusions to be drawn.

Additionally, an inverse association was observed by Gao et al. [67] between or-
ganized sports participation and academic burnout indices, suggesting that active stu-
dents reported lower subjective exhaustion, irrespective of minor gender variations.

The potential relevance of physical activity for behavioral coping models is fur-
ther supported by findings regarding stress and psychological well-being. Regular
physical activity is conceptually linked to lower emotional exhaustion scores, thereby
correlating with better general well-being. Cuevas-Caravaca et al. [63] and Deisz et al.
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[73] highlighted the pronounced academic stress levels reported by medical stu-
dents. They identified regular exercise and structured sleep hygiene as key protective
lifestyle indicators. Because chronic stress and anxiety are established correlates of
burnout, these models suggest that exercise may support students indirectly by acting
as a tool for physiological recovery and distress management. Similarly, Salgado et al.
[55] observed that active students exhibited lower attrition intentions, suggesting a po-
tential role for physical activity in student retention strategies.

This interpretation is consistent with the coping reservoir model discussed by
Khosravi et al. [56] according to which burnout develops when psychological and en-
vironmental demands outweigh available protective and replenishing resources over
time. Within this framework, physical activity may represent and important replenish-
ing factor by contributing to stress reduction, emotional regulation, resilience, and psy-
chological recovery. Therefore, the relationship between physical exercise and aca-
demic adjustment appears multidimensional, serving as a supportive behavioral asset
to help students manage the cumulative workload of higher education.

Burnout and Variations in Physical Activity Characteristics

The available evidence indicates that the relationship between physical activity
and academic burnout is influenced by the type, intensity, and context of exercise. Mor-
gan et al. [60] reported that even light physical activity was associated with a lower
risk of burnout among medical students, while Rosales-Ricardo et al. [53] demon-
strated that both aerobic and resistance training regimens correlate inversely with
burnout scales, though they appear to map to different dimensions of the syndrome.
In their study, aerobic protocols showed closer associations with lower emotional ex-
haustion, while resistance training mapped more strongly to improvements in aca-
demic efficacy and lower cynicism scores. Likewise, Dhachpramuk et al. [59] found
that regular physical activity, particularly running, was associated with lower burnout
levels and superior mental health sores among medical students.

The context in which physical activity occurs also appears to be important. Xu, P.
[64] demonstrated that participation in outdoor sports correlated with lower academic
burnout, with social support and self-regulation mediating part of this relationship.
Similarly, Yorks et al. [69] reported that participation in group fitness classes reduced
perceived stress and improved quality of life, suggesting that the psychological bene-
fits of exercise may be enhanced through social interaction. In contrast, Pereira et
al. [66] noted that students classified within high burnout risk profiles concurrently ex-
hibited significantly lower physical activity levels, poorer sleep quality, and highly
pro-inflammatory dietary indicators.

Beyond exercise itself, several studies emphasize the importance of healthy life-
style behaviors in preventing academic burnout. Holm et al. [68] highlighted physical
activity as a key component of a healthy lifestyle associated with lower burnout risk,
while Boyd et al. [70] demonstrated that inadequate sleep and low physical activity
were associated with higher perceived stress among medical students. Furthermore,
Xiang & Jiang [65] confirmed that physical exercise correlates with lower subjective
stress metrics, whereas Ye, Z. [61] suggested that burnout indicators may act as an in-
termediate bridge linking declining physical activity levels to subsequent increases in
depressive symptom scores.

Overall, the findings support the integration of accessible and varied physical ac-
tivity opportunities into university environments, particularly within medical educa-
tion, as emphasized by Panton et al. [71]. Rather than evidence promoting a single ex-
ercise modality, the evidence suggests that universities should encourage regular par-
ticipation in diverse forms of physical activity alongside other healthy lifestyle behav-
iors, including adequate sleep, as part of comprehensive strategies to reduce academic
burnout and promote student well-being.
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Strengths and Limitations

This review has several strengths, including the use of PRISMA framework and
the inclusion of a substantial body of literature specifically focused on university stu-
dents, particularly medical students. However, the population-specific inclusion crite-
ria limit the generalizability of the findings on non-university population and other
age groups. In addition, the restriction to studies published between 2016 and 2026
may have excluded relevant evidence published outside this period. Despite these lim-
itations, the focused population and systematic methodology provide a structured syn-
thesis of the available evidence on the relationship between physical activity and burn-
out among university students.

5. Conclusions

This systematic synthesis provides valuable observational evidence supporting a
consistent and statistically significant relationship between regular physical activity
and a reduction in academic burnout levels among university students. However, due
to the cross-sectional nature of the analyzed literature, these findings reflect correla-
tional trends rather than a definitive causal impact. Consequently, a precise dose-re-
sponse relationship—such as the exact number or optimal frequency of weekly exer-
cise sessions required to maximize burnout mitigation—cannot be established under
current research constraints, and formal prescriptive guidelines should not be inferred.

The literature also indicates that academic burnout negatively affects students” ac-
ademic performance, cognitive functioning and learning outcomes. Hence, physical
activity may indirectly improve academic performance through a reduction in feelings
of burnout and an increase in mental well-being, which may in turn lead to an increase
in the ability to concentrate and healthier lifestyle behaviors.

In addition to their physiological benefits, physical activity provides important op-
portunities for social interaction and peer involvement that have been shown to be
protective against burnout and supportive of academic adjustment.

Furthermore, while the existing literature frequently references physiological
mechanisms such as enhanced tissue oxygenation, optimized serotonin regulation, and
increased endorphin secretion, these biochemical adjustments must be classified
strictly as mechanistically plausible hypotheses. Because the reviewed studies relied
primarily on self-reported burnout outcomes and did not directly evaluate biological
markers, these pathways remain unproven frameworks rather than direct evidence.
Future research utilizing longitudinal designs, rigorous meta-analyses, and biomargin-
based experimental methodologies is required to formally bridge the gap between
these mechanistic hypotheses and direct evidence, ultimately enabling the develop-
ment of validated, dose-specific guidelines for burnout prevention.

Thus, adding physical activity to the university curriculum and student support
programs could be a sustainable and effective means of reducing the prevalence of
burnout, improving academic performance, and promoting long-term physical and
psychological health among university students.
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