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Introduction

Digital technologies have become deeply embedded
in modern daily life, reshaping not only key economic
and social dynamics but also the lifestyle and well-be-
ing of millions worldwide [1]. As of January 2021, there
were 4.66 billion active internet users, 4.32 billion mobile
internet users, and 4.2 billion social media users, each
spending an average of 6.7 hours online per day [2]. By
February 2025, internet usage had expanded to 5.56 bil-
lion people — representing 67.9% of the global population —
and this number continues to grow steadily [3]. In this era
of advanced development of mobile information technol-
ogy, cell phone has become an indispensable and important
tool in the daily life. Moreover, smartphones are no lon-
ger considered simply as “mobile phones”, but real-time
information providers and powerful portable computers.
These versatile gadgets offer a wide range of features,
including calling, photography, multimedia playback, web
browsing, GPS navigation, and email access, while also
enabling social networking and gaming experiences [4].
Currently, around 6.6 billion people worldwide use smart-
phones, and this number is projected to reach 7.8 billion
by 2028 [5].

Despite the advantages associated with smartphone
use, such as enhanced social networking, increased pro-
ductivity, and more dynamic and immediate ways of living
and working, many studies indicate that a significant num-
ber of individuals engage in excessive phone use, leading
to disruptions in their daily routines, safety, and general
well-being [6]. Furthermore, prolonged and excessive
smartphone usage has been associated with negative effects
on mental health and behavior [7], including addiction.
Currently, there is no consensus on the definition of mobile
phone addiction (MPA)/smartphone addiction (SA) [8].
MPA/SA is characterized by a strong and persistent psy-
chological dependence and behavioral compulsion toward
mobile phone/smartphone use, such that individuals

continue using their devices excessively despite being
aware of the negative consequences [9]. Y.H. Lin et al.
defined SA as users underestimating the amount of time
spent on their smartphones, or being unable to regulate
their use, resulting in negative consequences in daily life
[10]. In addition, the terms “problematic mobile phone
use (PMPU)” or “problematic smartphone use (PSU)”
are more frequently applied, and are defined as a form
of behavior, which is characterized by the compulsive use
of the device, resulting in various forms of physical, psy-
chological, or social harm [8].

Data show that MPA/SA is more common among ado-
lescents and young adults, especially university students,
where the detection rate is as high as 21.4-27.4%, making
it a widespread phenomenon. The COVID-19 pandemic
has exacerbated students” MPA/SA due to the need for
online learning and social networking, making “the phone
is never separated from the user” a daily habit of uni-
versity students [11]. Among medical students, the risk
of MPA/SA may be even higher due to intensive academic
demands, high levels of stress, and the integration of smart-
phones into medical education. A recent meta-analysis has
reported the global prevalence of SA among medical stu-
dents to be around 39.0% [12]. Similarly, its prevalence
in Asian medical students was found to be 41.9% (95%
CI[36.2%, 47.7%]) [13] and in Indian medical students —
60.0% (95% CI [45.0% to 73.0%]) [14]. As for university
students, mobile phone overuse not only leads to a poor
academic performance, but can also contribute to some
mental disorders such as depression, social anxiety, stress,
and insomnia as well as negative emotions in general [15].
J. Luo et al. found that MPA is often accompanied by symp-
toms such as attention deficits, emotional instability, social
withdrawal, heightened loneliness, and academic procras-
tination. These symptoms may further lead to psychologi-
cal disorders such as anxiety, depression, and impulse con-
trol issues, thereby adversely affecting individuals’ quality
of life, social adaptability, and mental wellbeing [16].
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The possible negative impact of MPA/SA on academic
performance has been theoretically explained by the time
trade-off between smartphone use and studying. Frequent
switching between academic tasks and social smartphone
activities may cause cognitive overload, reduce efficiency,
impair concentration, and hinder sustained mental effort —
all of which can undermine students’ academic success
[17]. The high prevalence of MPA/SA among university
students underscores the need for targeted awareness,
preventive strategies, and support systems within institu-
tions. Regular physical activity (PA) is vital for promoting
a healthy lifestyle, positively impacting cardiovascular,
respiratory, neural, and musculoskeletal systems while also
enhancing emotional state and reducing risks associated
with lifestyle-related diseases (hypertension, diabetes mel-
litus, metabolic syndrome, etc.) [18; 19; 20]. A substantial
body of empirical evidence suggests that regular physical
exercise enhances cognitive flexibility, inhibitory control,
and emotional resilience, which in turn improves individu-
als’ self-regulatory capacity when faced with behaviorally
triggering stimuli [21]. Hence, regular engagement in PA
may serve as a viable preventive measure against MPA/SA
among university students.

The aim of the study was to provide an overview
of the research concerning the relationship between PA
and MPA/SA among university students, recognized
as a high-risk group.

Object, materials and research methods

This study employed general scientific methodolo-
gies, including comprehensive literature search, analytical
review, synthesis, and generalization. A systematic review
of the literature was conducted to examine the relationship
between PA and MPA/SA among university students. Rel-
evant studies were retrieved from the PubMed electronic
database, covering publications dated between January
1, 2021, and October 1, 2025. We included studies meet-
ing the following criteria: published in English, available
as free full text articles, included validated measures of MPA
or SA, assessed any form of PA, focused on university stu-
dent populations. The keywords used in the search were
“physical activity and mobile phone addiction in univer-
sity students”, “physical activity and smartphone addiction
in university students”, “physical activity and problematic
mobile phone use in university students”, “physical activ-
ity and problematic smartphone use in university students”.

Research Results

The results are summarized in the Table 1. Our
review included twenty-nine studies, with the vast major-
ity (21) employing cross-sectional designs [15; 22—41].
The remaining eight studies consisted of two random-
ized controlled trials (RCTs) [42; 43], one meta-analysis
of RCTs [44], three systematic reviews [45; 46; 47], one
general meta-analysis [48], and one systematic review
combined with a meta-analysis [49]. Most cross-sectional
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studies established a significant and consistent negative
relationship between PA (or exercise) and MPA/SA (higher
levels of PA were associated with lower levels of addiction
among university students). A few cross-sectional studies
found that PA was not only inversely correlated with MPA/
SA but also was a significant negative predictor of it [34;
39]. However, W. Kumban et al. demonstrated no correla-
tion between PA and screen time in university students
[26]. At the same time a weak positive correlation of PA
with study time and weak negative correlation of PA with
study level were established. Several studies highlighted
that the relationship between PA and MPA/SA is often
indirect, mediated by other psychological variables, sug-
gesting PA improves mental health, which in turn reduces
the risk of digital addiction: increasing self-acceptance
[23], self-evaluation [25], trait mindfulness [28], self-con-
trol [32], e-health literacy [35], and decreasing irrational
procrastination [31], social anxiety [33], perceived stress
[23]. L. Zou et al. showed that PA has significantly reduced
the association between PMPU with depression, anxiety,
and stress symptoms [41]. Physical exercise was linked to
higher trait mindfulness and lower MPA, while mindful-
ness was also strongly linked to lower addiction [28]. Aer-
obic exercise was identified as a type of PA where greater
participation led to lower addiction levels [24; 38]. T. Xiao
et al. investigated if group-based basketball and Baduan-
jin exercise (a type of Qigong (an ancient Chinese mind-
body practice)) would reduce PSU and improve the mental
health of college students and whether such effects would
be sustained [42]. Researchers found that both exercise
interventions demonstrated significant effects on decreas-
ing PSU (basketball: p<0.01; Baduanjin:p<0.01), feelings
of anxiety (basketball: p<0.01; Baduanjin:p=0.04), loneli-
ness (basketball: p<0.01; Baduanjin: p<0.01), inadequacy
(basketball: p<0.01; Baduanjin:p<0.01), and perceived
stress (basketball: p<0.01; Baduanjin: p=0.04), at the end
of interventions. At two months after interventions, both
exercise interventions demonstrated significant effects on
decreasing PSU, but not for feeling of stress. K. Zhang et
al. showed that for college students with PMPU, incorpo-
rating aerobic exercise or Tai Chi Chuan offers a solution
that is both safe and highly efficient. These interventions
not only confer physiological and psychological advan-
tages but also positively influence the students’ intestinal
flora [43]. Systematic review and meta-analysis by Z. Li
et al. specifically focused on the causal evidence RCTs
to determine the effectiveness of exercise interventions
in reducing MPA [44]. The results confirmed that exercise
intervention significantly reduced MPA in adolescents.
The effectiveness of the intervention was found to be mod-
erated by several specific factors: frequency and duration,
cycle and type of exercise. Recent systematic review by
N. Pirwani and A. Szabo (2024) found a consistent inverse
relationship between PA and SA among university students
[46]. Researchers have indicated that although cross-sec-
tional studies reveal only a modest inverse link between
PA and the risk of SA, more rigorous experimental and lon-
gitudinal research demonstrates stronger, more consistent
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results. Specifically, two longitudinal studies combining PA
with cognitive behavioral therapy, and one acute cycling
intervention, demonstrated significant improvements with
large effect sizes on addiction risk scores and response
inhibition, respectively. In updated systematic review
(2025) the same authors analyzed sixteen new stud-
ies, finding that inverse relationship between PA and SA
among university students is mediated by psychological
factors (self-control, self-esteem, resilience), and moder-
ated by exercise type/intensity [47]. Researchers suggested
that future research should prioritize longitudinal/experi-
mental studies, use objective data, and integrate biological/
qualitative measures. Furthermore, more Western studies
are required, given the global concern [47]. A system-
atic review by H. Liu et al. investigated the effectiveness
of physical exercise and psychological interventions for
reducing SA among university students [45]. The authors
found that combining of physical exercise and psycho-
logical interventions is more effective at reducing SA
and improving mental health in university students than
either intervention alone. Future research should focus on
this combined approach in university students, especially

females, who are vulnerable to SA. The meta-analysis
by W. Xiao et al. found a moderate negative correla-
tion between PA and MPA among adolescents and young
adults [49]. Although none of the hypothesized moder-
ators (pre- and during-COVID data collection, country
or region, and type of population) significantly affected
the overall relationship, subgroup analysis revealed key
differences: the correlation remained significant before
COVID-19 (r=—0.333, p<0.001) and during COVID-
19 (r=—0.207, p<0.001) data collection; the correla-
tion was significant in developing countries — China
and others (r=—0.201, p<0.001 and r=-0.217, p<0.001,
respectively), but not significant in developed countries
(r=—0.446, p=0.39); the correlation was significant
in young adults (r=—0.250, p<0.001) but not significant
in adolescents (r=—0.129, p=0.24). Meta-analytic struc-
tural equation modeling study by H. Lin et al. investi-
gated the specific pathway through which PA influences
MPA in adolescents [48]. The results strongly suggest
that one of the primary mechanisms by which increasing
PA reduces MPA in adolescents is by enhancing their
level of self-control.

Table 1

Summary of study characteristics and main findings on the association between PA and MPA/SA
in university students

Author Study Measure- . .
and year Coun-try type Sample ment of PA Main findings
1 2 3 4 5 6
n=9406 (3516
Chen H., et . Cross- males and 5890 PA significantly reduced MPA (f = —0.049, p<0.001).
China . IPAQ
al. (2022) sectional | females, mean age:
19.50+1.07)
n=1392 PE showed a significant negative correlation with
Ding Z, et China Cr(_)ss- (506 males and 886 PARS-3 MPA (1%*0.293) apd pechelved stress (r=—0.326), and
al. (2025) sectional a positive correlation with self-acceptance (r=0.408).
females)
(All p<0.01).
Thirty minutes of acute aerobic exercise at all
n=30 intensities (high, moderate, and low) significantly
Fan H, et China Cross- | (17 males, 13 females,| Go/NoGo improved response inhibition (increased NoGo
al. (2021) sectional | mean age: 20.03+0.96 task accuracy) in individuals with SA. The moderate-
years) intensity exercise yielded the most significant
improvement compared to high and low intensity.
n=643 PE was negatively linked to SA (r=—0.30) and
(363 males and 280 - . .
Gong Y., et . Cross- positively linked to core self-evaluation (r=0.25).
China . females, PARS-3 .. .
al. 2023 sectional mean ace: 19.68+1 40 Core self-evaluation, in turn, was strongly negatively
ge: 17 ’ linked to SA (r=—0.52) (all p<0.01).
years)
n=1,433
Guo K.L., China Cross- (704 males and 729 PARS-3 PE and MPA tendency were negatively related
et al. (2022) sectional | females, mean age: (r=-0.158, p <0.05).
19.67+1.62)
_ PA showed no correlation with screen time (p>0.05).
n=120 . .
Kumban Cross- (43 males and 77 However, a weak correlation was observed with study
W., etal. | Thai-land ional | femal . GPAQ time (r>=0.27, p<0.05) and study level (r*=—0.31,
(2025) sectiona emales, mean age: p<0.05)
20.44+1.31 e
PA was negatively associated with SA (OR=0.70,
n=3,506 (1.743 males p<0.001). Furthermore, exercise intensity showed
Lai C., et China Cross- and 1.763 females PARS-3 an inverse relationship: compared to low-intensity
al. (2025) sectional | aged 19.0 (19.0, 20.0) exercise, moderate (OR=0.81, p=0.034) and vigorous
years (OR=0.83, p=0.046) intensity exercises were also
associated with lower odds of addiction.
56 ISSN 2077-6594. YKPAIHA. 3JOPOB’S HAIIII. 2025. Ne 4 (82)
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Continuation of Table 1

1 2 3 4 5 6
PE showed a positive correlation with trait
mindfulness (1=0.20) and a negative correlation
with MPA (r=—0.17). MPA was also negatively
LiJ. etal . Cross- n=554 correlated with trait mir}dfulness (r=—0.45) (all
(2'(’)2 5) ) China sectional (554 females) PARS-3 p<0.01). Structural modeling revealed that while the
direct effect of PE on mindfulness was significant
(B=0.071), MPA played a significant indirect
mediating role (indirect effect: 0.044), accounting for
35.77% of the total effect.
afl/i?}t/z-is PE intervention signiﬁcant.ly reduce.d MPA in
LiZ. et al . of rando- ‘ adolescents (p<0.001). The 1ntervept10n’§ effect
(2(’)23) ) China mized n=12 (studies) - was moderated by seve.ral factors, including the
control- measurement Fools, exercise type, cycles, frf.:quency,
led trials and duration of the single exercise session.
PA showed a moderate negative correlation with
Lin .. et . Meta- . MPA (effect sizef —0.204). This relationship was
al (205 5) China analysis n=48 (studies) - significantly mediated by self-control (effect size:
’ —0.091), which accounted for 49.7% of the total
effect.
PA was a direct predictor of poorer interpersonal
Liu C. and n=488 relationships (B=—0.108, 95% CI [-0.210,—0.005]).
Sun Z. China Cross- (370 males and 118 PARS.-3 It also had a significant indirect effect on
(2023) sectional | females), mean age: interpersonal relationship distress via the
19.21+1.22 years) path: self-control — MPA (f=-0.012, 95% CI
[-0.033,—0.003]).

_ Systema- Combininglof PE and psychologica}l inter\_/entions is
Liu H., et Malav-sia tic =23 (studies) B more effective at reducing SA and improving mental
al. (2022) Y Review health in university students than either intervention

alone.
Pirwani N. Systema- PA appears to reduce the risk of SA in university
and Szabo | Hunga-ry ticyreview n=31 (studies) - students. Resilience and other factors may mediate
A. (2024) this relationship.
Pirwani N PA con.sisteptly acts as a pr'ote.:ctive factor.again'st SA
and Szaboi Systema- . in university students.. This inverse relationship is
A. (2025) Hunga-ry tic review n=16 (studies) - mediated by psychological factors (self-control, self-
’ esteem, resilience), and moderated by exercise type/
intensity.
Shi B . =702 Freq(;lent Ilz/}EP : the moslt olbv(iious way to sj%lriliﬁcanltly
iB, et . ross- reduce , particularly decreasing withdrawa
al. (2025) China sectional @7 I;lalesl and 431 PARS-3 symptoms ($=—-0.34) and salience behavior
emales) (B=—0.30).
The duration of PA was negatively correlated with
irrational procrastination across all intensities
_ (vigorous: f=—0.107; moderate: f=—0.083; light:
vt | o | o | P Tkt ey st s
al (20’51) China sectional mean age: ’ IPAQ-SF correlation. In the regression analysis, vigorous
) 18,5741 82 yéars) (B=—0.043) and moderate (B=—0.033) PA significantly
’ ' predicted lower irrational procrastination only in
males, while light PA (B=-0.053) did so for both
genders.
The findings indicate that PA is negatively associated
1=1.052 wi.th both psychologiqal sub-health and MPA, yet
(500 ma’lles and positively correlates with self-control. Additionally,
Shuai-shuai China Cross- 557 fomales. mean PARS self-control is inversely linked to psychological sub-
Z.(2025) sectional age: ’ heal;h and }11\/[%’A, w?er%ash MlP/}? is }(liirectlly asso}?iated
; with psychological sub-health. The analysis shows
19.27+1.08 years) that self-control and MPA partially mediate the
impact of PA on psychological sub-health.
B PA was significantly and negatively correlated
Song Y., et . Cross- H;121219(1)57§L, 1f§1}nzr1?:;es W.ith bOt.h PSU and social anxi_ety (P<0‘.O oL). .
al (205 4) China sectional n;ean age: i PARS-3 Soc.lal anxiety was found to partially mediate this
) 19.3140.95 yéars) relationship, explaining some of the effect between
) ) PA and PSU (B =—0.04, 95%CI =—0.05 to —0.02).
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End of Table 1

1 2 3 4 5 6
Tong W.X., Cross- n=3609 PA inversely correlated with PMPU (r=—0.173,
etal. (2022)| China sectional (1891 males and IPAQ-SF p<0.001) and was a significant predictor of it
1718 females) (F(3,3605)=11.296, p<0.001).
Tong W.X. n=4399 (2481 males PE showed a strong negative correlation with
and Meng China Cross- and 1918 females, IPAQ-SF MPA (r=—0.713) and negative emotion (=—0.571).
S.Q. (2023) sectional mean age: Conversely, PE was positively correlated with
19.20+2.98 years) e-health literacy (r=0.616). (all P<0.01).
n=413
Wang F. . Cross- (208 males and 205 PA significantly reduced MPA behaviors
(2025) China sectional | females, mean age: PARS-3 (B=-0.22,p<0.01).
20.59+1.17 years)
n=590
Wu J, et al. . Cross- (272 males, 318 PA was negatively correlated with MPA (r=—0.21,
(2024) China sectional | females, mean age: IPAQ-SF p<0.01).
19.67+1.48 years)
Both the Basketball and Baduanjin exercise
Rando- n=96 interventions significantly decreased PSU, as well
Xiao T, et China mized (71 males and 3 as feelings of anxiety, loneliness, inadequacy, and
al. (2021) Control- | 25 females, mean age: perceived stress (all p<0.01). All positive effects,
led Trial 19.21+1.02 years) except for the reduction in perceived stress, were
sustained for two months post-intervention.
A significant negative correlation was found between
PA and MPA (summary r=—0.243, p<0.001).
Systema- Subgroup analysis revealed that the correlation
Xiao W. et tic remained significant before COVID-19 ar_ld during
al (202’2) China Review n=17 (studies) - COVID-19 data collection; the correlation was
’ and Meta- significant in developing countries — China and
analysis others, but not significant in developed countries; the
correlation was significant in young adults but not
significant in adolescents.
PA significantly decreases MPA (p=—0.266, p<0.001).
n=608 A dose-response effect exists up to medium exercise
Yang G., et China Cross- (158 males and 450 PARS-3 levels (F ; ¢, = 4.799, p <0.01). Crucially, this effect
al. (2021) sectional | females, mean age: is strongest with aerobic endurance exercise: greater
20.06+1.98 years) participation in this type of activity leads to lower
addiction levels.
1=559 PA was a significant negativ.e predif:tor of SA
Ye Z, etal. . Cross- (226 males and 333 (B=—0.038, p<0.001). Even Wlth the 1nc!us1on of
(2025) China sectional | females, mean age: PARS-3 self—c.ontrol a.nd. stress pe.:rceptllon as medlaiors, the
18.82+ years) negative prediction remained significant (B=—0.017,
p<0.01).
Rando- n=90 (36 males and The eight-week of aerobic exercise and Tai Chi
Zhahg K., China mized 54 females,) B Chuan intervention led to significant reductions
et al. (2024) controlled mean age: in PMPU, as well as significant improvements in
trial 20.1140.644 years physical fatigue and mental fatigue.
Zhu X., et (168 mlgjfin 4100 PA signiﬁcantly reduced MPA (f= —_0.11, p<0.05)
. Cross- with a total effect of f =
al. (2025) China sectional females, mean age: PARS-3 ~0.28 (p<0.001)
20.36+1.73 ' ’ ’
years)
n=251 PA significantly reduced the association between
ZouL,et |y, | Cross | (52 malesand 199 IPAQ-C | PMPU with depression (p=0.002), anxiety (p=0.017),
al. (2022) sectional | females, mean age: -
19.01:£0.85 years) and stress (p=0.005) symptoms.

Note: 95% CI—95% confidence interval; GPAQ — Global Physical Activity Questionnaire; [IPAQ — International Physical Activity
Questionnaire; IPAQ-C — Chinese version of the International PA Questionnaire; IPAQ-SF — International Physical Activity Question-
naire-short form; MPA — mobile phone addiction; PA — physical activity; PARS — Physical Activity Rating Scale; PARS-3 — Phys-
ical Activity Rating Scale-3; PE — physical exercise; PMPU — problematic mobile phone use; PSU — problematic smartphone use;
SA — smartphone addiction; r — correlation coefficient; OR — an odds ratio; f — non-standardized regression coefficient.
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Discussion of the Research Results

In recent years, the impact of PA on MPA/SA has
attracted widespread attention. Following the latest 2020
report by the World Health Organization (WHO), increas-
ing PA can improve both physical and mental health
[50]. Regular PA plays a vital role in enhancing meta-
bolic health, particularly by improving glucose regulation
and insulin sensitivity. When performed consistently, exer-
cise stimulates glucose uptake in skeletal muscles through
both insulin-dependent and insulin-independent pathways.
This dual mechanism facilitates more efficient cellular glu-
cose utilization and contributes to long-term improvements
in insulin responsiveness. These effects are especially ben-
eficial in preventing and managing conditions like type 2
diabetes mellitus and metabolic syndrome. Aerobic train-
ing, in particular, has been shown to induce significant
physiological adaptations in skeletal muscle. It increases
the number and function of mitochondria, boosts the activ-
ity of oxidative enzymes, and enhances the capacity for
glucose and fatty acid oxidation. These changes not only
improve energy metabolism but also elevate the expres-
sion of proteins involved in insulin signaling pathways,
such as glucose transporter type 4 and insulin receptor sub-
strates. As a result, muscle cells become more responsive
to insulin, reducing the likelihood of insulin resistance over
time. In addition to its impact on glycemic control, regular
PA contributes to a healthier lipid profile. It helps lower
levels of total cholesterol, triglycerides, and low-density
lipoprotein cholesterol, while simultaneously increasing
high-density lipoprotein cholesterol. These lipid modi-
fications are associated with a reduced risk of cardiovas-
cular disease, as they promote better vascular function
and decrease the likelihood of atherosclerotic plaque for-
mation. PA also exerts anti-inflammatory effects, which are
crucial for maintaining overall health. Chronic low-grade
inflammation is a known contributor to various metabolic
and cardiovascular disorders. Exercise helps mitigate this
by reducing the infiltration of inflammatory cells into tis-
sues, suppressing the production of pro-inflammatory
cytokines, and lowering circulating levels of C-reactive
protein [51-53].

Moreover, PA has been shown to enhance psycho-
logical well-being, thus alleviating the emotional vulner-
abilities that contribute to MPA/SA [54]. A growing body
of research indicates that regular aerobic exercise pro-
motes relaxation, enhances feelings of pleasure, satisfac-
tion and self-acceptance, reduces anxiety and depression,
improves sleep quality, and relieves perceived stress. These
benefits collectively reduce individuals’ reliance on digi-
tal media for instant gratification and may lower the risk
of MPA/SA [23; 38; 55]. PA also plays an important role
in the development of social interactions, contributing to
the formation of a sense of collective belonging and support
among peers, which, in turn, stimulates the development
of interpersonal skills, reduces the level of social isolation,
and helps strengthen social ties, all of which positively
affect the psycho-emotional well-being of adolescents

and young people [56]. Therefore, adequate PA, which is
defined as 300 min of moderate activity, 150 min of vig-
orous activity, or an equivalent combination of both types
of PA per week [50] could be a promising approach for
the prevention and mitigation of MPA/SA in youth which
is supported by our literature review.

Despite differences in sample size, national origin
of the research, methods of determining PA, and MPA/SA
assessment, most studies involved in our review support
significant negative correlation between PA and MPA/SA
among university students. The findings collectively sug-
gest that PA mitigates MPA/SA through two main pathways:
directly (by potentially providing an alternative, healthier
source of reward, structure, and routine, or through physi-
ological mechanisms) and indirectly (by enhancing protec-
tive factors (self-control, self-acceptance, core self-eval-
uation and resilience) and reducing risk factors (stress,
negative emotion, anxiety, and depression)). The intensity
and type of exercise matter for maximizing the benefits:
moderate and vigorous exercise intensities are associated
with lower odds of MPA/SA compared to low intensity;
aerobic exercise is highlighted as having the strongest
effect in decreasing MPA/SA levels. PA enables students
to better regulate their emotions and impulses, lessening
their reliance on the Internet as a maladaptive “escape”
from stress or negative feelings. On the other hand, a num-
ber of researchers have shown the existence of a signifi-
cant negative correlation between MPA/SA and PA among
university students [57-59]. Furthermore, path analysis
of the factors related to MPA/SA and engagement in PA
revealed that several factors, including sex, socioeconomic
status, academic performance, and sitting time, directly
and indirectly affected PA [20]. Therefore, as population
of university students is especially vulnerable to the neg-
ative impacts of excessive online engagement, promoting
regular PA can serve as a powerful tool to enhance mental
well-being, reduce addictive behaviors, and foster health-
ier lifestyle habits. Therefore, integrating PA into campus
health programs and student support initiatives should be
considered a key component in the broader strategy to
combat MPA/SA.

Prospects for further research

To advance the understanding of the relationship
between PA and MPA/SA, further research should prior-
itize the implementation of longitudinal studies. These
studies are essential for establishing a robust cause-and-ef-
fect framework: specifically, to determine whether regular
engagement in PA actively contributes to the prevention
or reduction of MPA/SA, or whether individuals who are
inherently less prone to such behavioural dependencies
are simply more inclined to be physically active. Clari-
fying this directionality is critical for informing targeted
interventions and public health strategies. In addition to
observational designs, RCTs should be conducted wherein
structured physical exercise programs are employed
as interventional tools to treat MPA/SA. Such trials would
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provide high-quality evidence regarding the therapeutic
efficacy of physical activity in mitigating addictive behav-
iours associated with excessive smartphone use. The out-
comes of these RCTs could serve as the foundation for
developing standardized, evidence-based clinical guide-
lines aimed at integrating physical activity into behavioural
health interventions. Given the widespread nature of MPA/
SA across diverse populations and cultural contexts, it is
imperative that future studies be conducted on a large scale
and encompass multiple geographic regions, including
Europe, Africa, North America, and South America. This
global approach will ensure that findings are generalizable
and reflective of varied sociocultural influences on both
physical activity patterns and technology use behaviours.
Moreover, there is a pressing need for the international
standardization and harmonization of assessment tools
used to measure physical activity and mobile phone addic-
tion. Currently, the lack of uniformity in measurement
instruments poses a significant barrier to cross-study com-
parisons and meta-analytic synthesis.

Conclusions

This literature review reveals a notable inverse
relationship between PA and MPA/SA among university
students. PA consistently emerges as a significant
negative predictor of MPA/SA within this demographic.
Its protective role is closely tied to enhancements
in psychological well-being, as PA demonstrates positive
associations with self-control, self-acceptance, core self-
evaluation, and resilience, while concurrently mitigating
stress, negative affect, anxiety, and depressive symptoms.
Furthermore, both the intensity and type of PA are critical
in optimizing these benefits: moderate to vigorous exercise
is linked to reduced likelihood of MPA/SA compared to
low-intensity activity, with aerobic exercise showing
the most pronounced effect in lowering addiction levels.
This evidence supports the use of PA not only as a general
health recommendation but as a targeted, evidence-
based strategy to reduce the risk of MPA/SA in student
populations.
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Purpose. The aim of this paper is to provide an overview of the research concerning the relationship between physical activity
(PA) and mobile phone addiction/smartphone addiction (MPA/SA) among university students, recognized as a high-risk group.

Material and methods. We employed general scientific methodologies, including comprehensive literature search, analytical
review, synthesis, and generalization. Relevant studies were retrieved from the PubMed electronic database, covering publications
dated between January 1, 2021, and October 1, 2025.

Results. This literature review reveals a notable inverse relationship between PA and MPA/SA among university students. PA
consistently emerges as a significant negative predictor of MPA/SA within this demographic. Its protective role is closely tied to
enhancements in psychological well-being, as PA demonstrates positive associations with self-control, self-acceptance, core self-
evaluation, and resilience, while concurrently mitigating stress, negative affect, anxiety, and depressive symptoms. Furthermore, both
the intensity and type of PA are critical in optimizing these benefits: moderate to vigorous exercise is linked to reduced likelihood of
MPA/SA compared to low-intensity activity, with aerobic exercise showing the most pronounced effect in lowering addiction levels.

Conclusions. This evidence supports the use of PA not only as a general health recommendation but as a targeted, evidence-based
strategy to reduce the risk of MPA/SA in student populations.

Key words: physical activity, exercise, mobile phone/smartphone addiction, relationship, university students.

V nam 9ac upoBi TEXHOJOTIi IMOOKO IHTErPyBaINCS B IOACHHE JKUTTS, 3MIHIOIOUH HE JIUIIE KIFOYOBI €KOHOMIYHI Ta COLli-
QJIBHI MEXaHi3MH, a il BINIMBAIOYH Ha CTHJIb 1 pIBEHb )KUTTS MUIBIOHIB JII0ZIeH y BCbOMY CBIiTi. Y HHHIIIHIO €110XY CTPIMKOTO PO3BUTKY
MOOIIBHUX 1H(GOPMAIIHHUX TEXHOJIOTIH MOOUIHHUH Telle()OH CTaB HE3aMIHHUM i BaXKJIMBUM IHCTPYMEHTOM, IIPH EOMY cMapT(oHU
BXKE€ HE CIIPUHMAOTHCSI JIUIIE SIK «MOO1IbHI TelaeGoHm», a K JKepesa iHpopMmarii B pealbHOMY Yaci Ta TOTY>KHI TOPTaTHBHI KOMIT f0-
Tepu. BogHowac TpuBanie Ta HaAMipHE BUKOPHCTAHHA MOOITBHUX TenedoHi/cMapT(oHiB OB’ A3aHe 3 HETATUBHUMH HACI1AKAMH LIS
TICUXIYHOTO 3[J0pOB’sI Ta MOBEIIHKH, 30KpeMa 13 PO3BUTKOM 3aJISKHOCTI. 3TiTHO 3 eMIIIPUYHIUMH JaHUMH, (EHOMEH TaKol 3aJIeXKHOCTI
€ OUTBII MOMMPEHUM CepeJT MiJUTITKIB Ta MOJOII, 0COONMBO ceper 3100yBadiB 3akiaaiB Bumoi ocBitd. [lanaemis COVID-19 inten-
cudikyBana MposiBA 3aJCKHOCTI Big MoOinbHOTO Tenedony/cmaprdony (3BMT/3BC) y yHIBEpCUTETCHKOI MOJNOMI, IO 3YMOBIICHO
MEPEXOIOM JI0 TUCTAHIIHHUX (POPM HaBUAHHS Ta 3pOCTAHHIM POJI COLiaTbHUX MEPEX Y MiATPUMAHHI MiXKOCOOUCTICHUX KOMYHIKaITii.

Merta — npoBecTH CHCTEMAaTHYHUH ONIA MyOJiKal(iid, 10 CTOCYIOTHCSI B3a€EMO3B’s13Ky MK ¢izuuHoro aktuBHicTIO (DA) Ta
3BMT/3BC cepen 3100yBadiB 3akiIaziB BUIIOT OCBITH, SIKi BBOXKAIOTHCS TPYOIO ITiIBUIIEHOTO PU3HKY.

Marepianu i MeToau. Y 1boMy JOCIIIKEHHI OyJH 3aCTOCOBaHI 3aralbHOHAYKOBI METOIH, 30KpeMa IOIIYK JIiTepaTypH, aHali-
TUYHUH OIS/, CHHTE3 1 y3aranbHeHHs. BiniOpaHi peneBaHTHI JOCTIKEHHS 3 €IeKTpoHHOI 0a3u nanux PubMed oxorurtoBanu myomi-
Kkauii, maroBani 3 1 ciunst 2021 poky no 1 xoBtHs 2025 poky. [lo aHami3y Oyau BKJIIOUEHI JOCIHIMKEHHs, IO BiAMNOBIIAIN TaKUM
KpHTEpisiM: OIyOJTiKoBaHi aHITIHCHKOI0 MOBOO, IOCTYIIHI Y TOBHOTEKCTOBOMY (popMarti, MiCTHIIM BaJIiIHI iHCTPYMEHTH BUMIipIOBaHHS
3BMT/3BC, ounintoBanu 6ynb-aky dpopmy DA, Oyar 30cepepkeHi Ha CTyIeHTChKiN ayauTopii. KirouoBiMY citoBaMy, BUKOPHCTAHIMH
IUIS IOUIyKy Oynu: «(i3uyHa aKTHBHICTB 1 3aJISKHICTE BiJ MOOLIEHOTO TeneOHy cepel] CTYIEHTIB YHIBEPCUTETIBY, «(i3ndHa aKTHB-
HICTB 1 3aNeXHICTh Bi cMapT(OHY cepel CTYASHTIB YHIBEPCUTETIBY», «(i3udHa aKTHBHICTb i NPOOIEMHE BUKOPHCTAHHS MOOITBHOTO
Tesie)OHy Cepes CTYACHTIB YHIBEPCUTETIBY, «(hi3MYHa aKTUBHICTH i MPoOJIeMHE BUKOPUCTAHHS CMapTQOHy cepell CTyIeHTIB yHIiBep-
CHUTETIBY.

Pe3ynsTaTn. Hamu mpoanaii3oBaHO OBAIISATH €B’ATh OOCTIHKEHb, 3 SKHX OUTBIIICTH (21) Mamm Kpoc-CeKIIMHUA AnW3aiiH.
Pemrra 8 mocmipkeHpb BKITIOYAIH IBA PAHIOMi30BaHi KOHTPOJIbOBaHI BUIIPOOYBaHHs, OIMH METa-aHaIli3 PaH/IOMi30BaHUX KOHTPOJIbOBA-
HUX BUIPOOYBaHb, TPU CHCTEMATHUYHI OIVISIIH, OJIVH 3arajibHUil MeTa-aHaji3 Ta OJJMH CUCTEMAaTUYHHI OIVISI Y IOEAHAHHI 3 MeTa-aHa-
nizom. [IpoBeneHuii omIsiy JTiTepaTypH IMoKa3aB HAsBHICTH 3HaYMMOI HeratuBHOI Kopersnii Mixk @A ta 3BMT/3BC cepen 3100yBadiB
Bummoi ocBitd. bimeim Toro, @A BusABHIAacS 3HAUYNIMM HETATUBHUM IpeaukTopoMm BuHUKHEeHHS 3BMT/3BC y miit nemorpadivniit
rpymi. imoBipHo, ®A 3umxye pisers 3SBMT/3BC y 3100yBadiB BHIIOT OCBITH JBOMA OCHOBHAMH IITSXaMH: MPSIMO — IIISAXOM HaIaHHS
QJIBTEpPHATUBHOTO, OLIBII 37I0POBOTO JPKEepesia BUHATOPOIM, CTPYKTYPHU Ta PyTHHHUX Jiil abo uepe3 ¢i3ionoridHi MexaHi3Mu; Ta OIo-
CepeIKOBaHO — NUIIXOM ITOKpAIIEHHs IICHXOJIOTiYHOro 100po0yTy, ockimbku DA neMOHCTpye NO3UTUBHI acomiamii i3 CAaMOKOHTPO-
JIeM, CaMOTIPUHHATTSM, 6a30BOI0 CaMOOLIHKOIO Ta CTPECOCTIMKICTIO, BOIHOYAC 3MEHIIYIOUH PIBEHb CTPECY, HEFATUBHOTO EMOLIIHOTO
CTaHy, TPUBOXHOCTI Ta CUMIITOMIB Jemnpecii. Kpim Toro, sik iHTeHCHBHICTb, Tak 1 TUIl PA MarOTh BUpILIadbHE 3HAYCHHS I MAKCHMi-
3amii UX [epeBar: MOMipHi Ta iIHTEHCHBHI ()i3U4YHI BOpaBH IOB’s13aHi 3 MEHIIOI0 HWMoBipHicTI0 BunnkHeHHs 3BMT/3BC nopiBHsiHO 3
Hu3bKoiHTeHCHBHOIO DA ; Tpy IboMy aepoOHi BIIpaBy AEMOHCTPYIOTH HalicmuipHIIMI edekt y 3HmkenHi piBHst 3BMT/3BC. 3 oy
Ha To6ansHy nomupenicts 3BMT/3BC, nopainsiri 1ociiHkeHHS Y -bOMY HAIpsIMi MalOTh OXOIUIIOBATH Pi3Hi PEriOHH CBITY, BKIIOYHO
3 €Bpomnoro, Adpuxoro, [TiBHiuHOIO Ta [liBAeHHOI0 AMepuKkor0. BogHouac akTyanpHOIO € moTpeba y MiKHApOAHIN CTaHAapTH3aMii Ta
rapMoHi3anii iHcTpymeHTiB BuMmiproBanHa PA ta 3BMT/3BC, agke BiACYTHICTh €AMHUX METOAUK CYTTEBO YCKJIAHIOE MOPIBHAHHS
JAaHUX Ta [IPOBE/ICHHS MeTa-aHAJITHUYHHUX y3arajlbHEeHb.

BucHnoBku. Pe3ynbrary omisy ImyOmikaiii BKa3yoTh Ha JJOIIBHICT BIpoBakeHHS DA momipHOT Ta BUCOKOT iHTEHCHBHOCTI HE
JIUIIE K 3arajJbHOI peKOMEH ANl 11t 3SMIITHEHHS 30POB s, a 1 K LiJIECIPsAMOBAHOI, HAYKOBO OOTPYHTOBAHOI CTpATeTii AJIs 3HIKEHHS
pusuky BunukHeHHs 3SBMT/3BC cepen yHIBEpCUTETCHKOI MOJIOI.

Kiwouogi ciioBa: (hi3suvHa akTHBHICTH, (Di3UYHI BIIPABH, 3aJICKHICTh BiJl MOOLTEHOTO TenaedoHy/cMapThOHyY, B3aEMO3B’ 30K, 3710-
OyBadui BUIIOT OCBITH.
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