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Abstract

Background: Smartphones have become indispensable tools
in daily life; however, excessive use has been increasingly
associated with adverse health outcomes. Problematic
smartphone use may disrupt physiological homeostasis and
contribute to multisystem dysfunction. Objective: To synthesize
current evidences on the pathophysiological mechanisms linking
excessive smartphone use with human health disorders.
Methods: A systematic literature search using MeSH terms was
performed in PubMed, Scopus, MEDLINE, Web of Science,
ProQuest Central, and PsycINFO for English-language studies
published up to October 2025. Studies exploring biological or
physiological mechanisms associated with smartphone overuse
were included. The review followed PRISMA guidelines, and
eligible studies were assessed for methodological quality.
Findings were synthesized thematically. Results: Of 103 records
screened, 43 met inclusion criteria. Excessive smartphone use
was associated with neuropsychological alterations including
GABAergic dysfunction, reduced grey matter volume, and
disrupted neural connectivity. Ocular disorders included digital
eye strain, tear film instability, and blue light-induced retinal
stress. Musculoskeletal issues such as text neck syndrome and
tendon strain were linked to poor posture. Endocrine and
metabolic effects stemmed from sleep deprivation, circadian
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misalignment, and sedentary behaviour, while cardiovascular
disturbances involved sympathetic overactivation, reduced
heart rate variability, and endothelial dysfunction.
Conclusion:Excessive smartphone use exerts measurable
adverse effects on multiple physiological systems through
interconnected neurological, endocrine, cardiovascular, and
musculoskeletal pathways. The pathophysiological
mechanisms primarily involve neuroendocrine dysregulation,
oxidative stress, autonomic imbalance, and inflammatory
activation, leading to both physical and psychological health
disturbances. Public health strategies promoting digital
hygiene, behavioural therapy, ergonomic practices, and screen-
time moderation are vital to prevent smartphone-related health
disorders.

Keywords: Smartphone addiction; Pathophysiology;
Neuroendocrine dysfunction; Oxidative stress; Homeostasis;

Public health

Introduction
martphones have become indi-spensable
in modern society, supporting
communication, work, education, and

social interaction. As of 2024, more than 4.88
billion people, accounting for about 60.42% of
the global population use smartphones, reflecting
their pervasive integration into daily life.
However, the rising prevalence of problematic
smartphone use—estimated at 6.3% globally—
has emerged as a major health concern due to its
potential to disturb normal physiological balance
and contribute to multiple systemic disorders. 1-#

The principle of homeostasis, described by
Walter Bradford Cannon in 1929 as the
maintenance of internal equilibrium through
coordinated physiological functions, can be
disrupted by excessive smartphone use.’ Such
disruption has been linked to neuro-
psychological, ocular, vestibulo-cochlear,
musculoskeletal, endocrine, metabolic, and
cardiovascular abnormalities. 12

Although numerous studies have examined the
behavioral and psychological consequences of

smartphone overuse, few have explored the
underlying pathophysiological mechanisms. This
systematic review therefore aims to synthesize
current evidence on the biological pathways
through which excessive smartphone use affects
human health, to inform preventive and
therapeutic strategies as well as evidence-based
public health interventions.

Methods

To comprehensively examine the patho-
physiological mechanisms underlying health
disorders associated with excessive smartphone
use, an extensive English literature search using
MeSH terms, was conducted in major scientific
databases, including Scopus, MEDLINE, Web
of Science, PubMed, ProQuest Central, and
PsycINFO. Publications from inception to
October 2025 were considered. The review was
conducted as the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses
(PRISMA) guidelines.

Studies were eligible if they investigated health
disorders related to smartphone use and
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described corresponding pathophysiological
mechanisms. The selection process involved
initial title and abstract screening, followed by
full-text assessment. Data extracted from eligible
studies included author details, publication year,
country, study design, sample size, intervention
characteristics, key findings, and study
limitations.

A total of 103 records were retrieved, of which 60
were excluded after full-text review for not meeting
inclusion criteria. Finally, 43 articles satisfying
all eligibility parameters were included for
qualitative synthesis. Each study was critically
appraised for methodological quality and risk of
bias. The extracted data were summarized and
analyzed thematically to identify recurring
physiological and mechanistic patterns
associated with excessive smartphone use.

Discussion
a. Neuropsychological disorders

Excessive smartphone use has been consistently
linked to various neuropsychological
disturbances, including depression, anxiety,
social anxiety, and low self-esteem. These
outcomes arise from complex neurochemical and
structural changes in the brain, mirroring
mechanisms observed in other forms of
behavioral addiction. 13- 16

Possible pathophysiology:
1. GABAergic Dysfunction

Prolonged smartphone engagement may disrupt
neurotransmitter balance, particularly the
inhibitory system mediated by gamma-
aminobutyric acid (GABA). GABA plays a central
role in suppressing neuronal excitability,
regulating fear and anxiety, and reinforcing reward
pathways. Dysregulation of GABAergic
transmission has been associated with
heightened emotional instability and addictive
behavioral patterns, similar to those observed in
substance dependence. !7

2.Reduced Grey Matter Volume

Neuroimaging studies have reported a reduction
in grey matter volume (GMYV) in brain regions
implicated in cognitive control, emotion
regulation, and executive function among
individuals with smartphone addiction. These
morphological alterations, particularly within the
orbitofrontal cortex (OFC) and anterior cingulate
cortex (ACC), resemble structural deficits seen
in individuals with substance-related disorders,
indicating impaired inhibitory control and

emotional regulation. 1618

3. Abnormal Functional Connectivity

Functional MRI (fMRI) and diffusion MRI
analyses have demonstrated altered white matter
connectivity in the right amygdala and other
regions responsible for emotional and reward
processing. Excessive smartphone use is
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associated with decreased functional
connectivity in neural circuits governing self-
control and increased coupling between regions
linked to arousal and reward reinforcement.
These findings suggest that prolonged device
engagement promotes maladaptive neuroplastic
changes that reinforce compulsive usage
behaviors. 19-20

4. Sleep Disturbances

Late-night smartphone use has been strongly
correlated with delayed sleep onset, shortened
sleep duration, and poor sleep quality.
Pathophysiological mechanisms include
circadian rhythm disruption, melatonin
suppression from blue light exposure, and
heightened cognitive arousal resulting from
emotional and informational engagement before
bedtime. Such disturbances further exacerbate
mood instability, cognitive fatigue, and daytime
somnolence, perpetuating the cycle of
smartphone dependence. 2122

b. Ocular Disorders

Prolonged smartphone use has been strongly
associated with multiple ocular disorders,
primarily resulting from extended near-vision
activity, high screen luminance, and blue light
exposure. The most frequently reported
conditions include digital eye strain (DES), dry
eye syndrome, transient myopia, and potential
retinal phototoxicity.

1. Digital Eye Strain (DES)

Digital Eye Strain, also known as Computer Vision
Syndrome, encompasses a set of visual and
ocular symptoms such as eye fatigue, blurred
vision, and headaches arising from continuous
screen exposure. The pathophysiological basis
of DES involves accommodative stress and
extraocular muscle fatigue due to sustained near
focusing. Continuous contraction of the ciliary
and medial rectus muscles causes accommodative
spasm and asthenopia. Additionally, screen glare
and flicker increase pupillary instability and

micro-ocular adjustments, further contributing to
neuromuscular fatigue. 23-24

2.Dry Eye Syndrome

Extended screen use significantly reduces blink
frequency, from the normal 15-20 blinks per
minute to as few as 5-7. This decrease
destabilizes the tear film, leading to rapid
evaporation and ocular surface dryness. Tear
hyperosmolarity induces inflammation
characterized by elevated interleukin-1 (IL-1),
tumor necrosis factor-alpha (TNF-4), and matrix
metalloproteinases (MMPs), which damage the
corneal epithelium and goblet cells responsible
for mucin secretion. Persistent inflammation leads
to reduced tear quality and chronic ocular surface
disease. 2327

3. Transient Myopia and Visual Fatigue

Sustained accommodation during near-focus
tasks can result in transient myopia, a temporary
reduction in distance vision due to prolonged
ciliary muscle contraction and lens thickening.
Chronic exposure to such near-work strain may
contribute to axial elongation of the eyeball,
increasing susceptibility to permanent myopia,
particularly among children and adolescents. 28

4. Blue Light Exposure and Retinal Effects
Smartphone screens emit short-wavelength blue
light (400-490 nm), which can generate reactive
oxygen species (ROS) in retinal pigment epithelial
(RPE) cells, inducing oxidative stress and
photoreceptor damage. Experimental models have
demonstrated mitochondrial dysfunction and
apoptosis in RPE cells following chronic blue
light exposure, suggesting a potential link
between prolonged smartphone use and retinal
phototoxicity. 2%-30

c. Auditory and Vestibular Disorders

Excessive smartphone use, particularly through
earphones or headphones, has been linked to
auditory and vestibular dysfunctions. The most
common include noise-induced hearing loss
(NIHL), tinnitus, and vestibular imbalance, arising
from prolonged exposure to high sound intensity
and electromagnetic radiation (EMR).
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1. Noise-Induced Hearing Loss (NIHL)
Listening to audio at high volumes via
smartphones can deliver sound levels exceeding
100 dB, surpassing the World Health
Organization’s safe threshold of 85 dB for eight
hours. Chronic exposure damages cochlear hair
cells through mechanical stress, oxidative injury,
and mitochondrial dysfunction, leading to
irreversible sensorineural hearing loss. 73!

2. Tinnitus

Persistent exposure to loud sounds can cause
tinnitus, perceived as ringing or buzzing without
external stimuli. This condition results from
maladaptive neuroplasticity in the auditory cortex
following cochlear injury, where excessive
glutamate release induces neuronal hyperactivity
and abnormal auditory signaling. 32

3. Vestibular Dysfunction

Emerging evidence suggests that prolonged
exposure to smartphone-emitted EMR may alter
vestibular function, particularly affecting the
utricle and saccule. Such exposure may disrupt
ionic balance and neuronal excitability, leading
to symptoms such as dizziness, imbalance, and
spatial disorientation, especially in users holding
devices close to the ear for extended periods. &°

d. Musculoskeletal Disorders

Excessive smartphone use contributes to
musculoskeletal discomfort, primarily affecting
the neck, shoulders, upper back, hands, and
wrists. These effects result from poor posture,
repetitive movements, and prolonged static
muscle loading.

1. Neck and Shoulder Pain

“Text neck syndrome” is a common outcome of
persistent neck flexion while viewing screens.
Each degree of neck tilt increases the gravitational
load on cervical structures, reaching up to 27 kg
at 60° flexion. This sustained strain leads to
muscle fatigue, stiffness, and, in severe cases,
cervical spondylosis. Forward head posture also
shortens anterior neck and pectoral muscles,
weakens posterior stabilizers, and alters spinal

curvature, promoting chronic pain. 1011

2. Upper Back and Shoulder Disorders

Continuous smartphone use induces static
muscle contraction in the trapezius, levator
scapulae, and rhomboids, reducing blood flow
and triggering ischemic pain. This condition
activates inflammatory mediators such as
interleukin-6 (IL-6) and tumor necrosis factor-
alpha (TNF-4), perpetuating stiffness and
myofascial discomfort. Prolonged strain may lead
to fibrosis and restricted shoulder mobility. 3334

3. Hand and Wrist Disorders

Repetitive thumb and finger movements during
texting or gaming predispose users to De
Quervain’s tenosynovitis and carpal tunnel
syndrome. Continuous flexion and extension
increase tendon pressure and nerve compression,
resulting in pain, tingling, and reduced grip
strength. Small device size and awkward hand
postures further aggravate ligament strain and
microtrauma in the wrist and thumb joints. 33

e. Endocrine and Metabolic Disorders
Excessive smartphone use has been linked to
endocrine and metabolic disturbances, largely
driven by sedentary behavior, sleep disruption,
and circadian rhythm misalignment. These
factors collectively promote obesity, insulin
resistance, and related metabolic syndromes.

1. Sedentary Lifestyle and Energy Imbalance

Prolonged smartphone engagement reduces
physical activity, leading to positive energy
balance and fat accumulation. Reduced muscular
glucose uptake via GLUT4 transporters
contributes to hyperglycemia and increases the
risk of insulin resistance and type 2 diabetes
mellitus. Concurrent snacking during screen use

further amplifies caloric surplus and weight gain.
36-39

2. Sleep Deprivation and Hormonal
Dysregulation

Late-night smartphone use disrupts normal sleep
patterns, altering the secretion of leptin and
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ghrelin, hormones regulating appetite. Reduced
leptin and elevated ghrelin levels promote
overeating and carbohydrate cravings. In
addition, chronic sleep loss elevates cortisol
through HPA axis activation, enhancing
gluconeogenesis and visceral fat deposition,
which contribute to metabolic dysfunction. 36-39

3. Circadian Rhythm Disruption

Exposure to blue light at night suppresses
melatonin and desynchronizes circadian clock
genes (BMALI1, CLOCK, PER, CRY). This
misalignment impairs insulin sensitivity, lipid
metabolism, and B-cell function, leading to
postprandial intolerance and
dyslipidaemia.

glucose
36-39

4. Thyroid and Reproductive Hormonal Effects
Preliminary studies suggest that chronic
exposure to electromagnetic radiation (EMR) from
smartphones may affect hypothalamic—pituitary
signaling, potentially altering thyroid-stimulating
hormone (TSH) and testosterone levels. Although
current evidence is limited, these findings
highlight a possible link between long-term EMR
exposure and endocrine imbalance. 40

f. Cardiovascular Disorders

Excessive smartphone use has been associated
with multiple cardiovascular disturbances,
primarily mediated by sympathetic
overactivation, oxidative stress, endothelial
dysfunction, and altered autonomic regulation.
These mechanisms collectively increase the risk
of hypertension, tachycardia, and vascular
abnormalities.

1. Sympathetic Overactivation

Continuous digital engagement and frequent
notifications stimulate the hypothalamic—
pituitary—adrenal (HPA) axis, increasing the
secretion of cortisol, adrenaline, and
noradrenaline. Persistent sympathetic dominance
elevates heart rate, blood pressure, and
myocardial oxygen demand, predisposing to
hypertension and arrhythmias. 12 41. 42

2. Reduced Heart Rate Variability (HRV)

Heart Rate Variability (HRV), an indicator of
autonomic balance, tends to decrease in
individuals with excessive smartphone use,
particularly before sleep. Reduced HRV reflects
diminished parasympathetic modulation and
increased sympathetic arousal, signifying higher

cardiovascular stress and reduced adaptability.
12, 41, 42

3. Oxidative Stress and Endothelial Dysfunction
Chronic psychological stress from smartphone
overuse elevates reactive oxygen species (ROS)
production, reducing nitric oxide (NO)
bioavailability essential for vasodilation. This
imbalance leads to endothelial dysfunction,
arterial stiffness, and an increased risk of
atherogenesis. Prolonged electromagnetic
radiation (EMR) exposure may further enhance

oxidative and inflammatory vascular responses.
12, 43

4. Sleep Deprivation and Cardiometabolic Risk
Late-night smartphone use contributes to sleep
loss and circadian disruption, which elevate
nocturnal blood pressure and sympathetic tone
while impairing baroreflex sensitivity and
endothelial repair. Chronic deprivation also
worsens lipid metabolism, raising LDL and
triglyceride levels, thereby compounding
cardiovascular risk. 12-41-43

Conclusion

Excessive smartphone use exerts measurable
adverse effects on multiple physiological
systems through interconnected neurological,
endocrine, cardiovascular, and musculoskeletal
pathways. The pathophysiological mechanisms
primarily involve neuroendocrine dysregulation,
oxidative stress, autonomic imbalance, and
inflammatory activation, leading to both physical
and psychological health disturbances.

The evidence underscores the importance of
responsible smartphone usage, particularly in
minimizing screen exposure duration, night-time
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use, and improper posture. Public health
interventions should prioritize awareness

programs,

digital hygiene education,

behavioral therapy, ergonomic guidance and
digital policy reforms to mitigate these
emerging health risks.

Further longitudinal and mechanistic studies are
essential to elucidate causal relationships and
develop targeted preventive strategies against
smartphone-induced physiological disorders.

Conflict of interest

There is no conflict of interest pertaining to this
study.

References

1.

J Bangladesh Soc Physiol. 2025, December; 20(2): 91-99

Zhu W, Zhang Y, Lan Y, Song X. Smartphone
dependence and its influence on physical and mental
health. Front Psychiatry. 2025;16:1281841. doi:
10.3389/fpsyt.2025.1281841. PMID: 40904566;
PMCID: PMC12401922.

Gazi, Md. A. 1., Mamun, A. A., Masud, A. A.,
Senathirajah, A. R., Bin S., & Rahman, T. The

relationship  between CRM, knowledge
management, organization commitment, customer
profitability —and customer loyalty in

telecommunication industry: The mediating role
of customer satisfaction and the moderating role
of brand image. Journal of Open Innovation:
Technology, Market, and Complexity 2024;70(1).
100227 https://doi.org/10.1016/j.joitmc.2024.
100227.

How Many People Own Smartphones in the World?
(2024-2029) | Priori Data. Available at https://
prioridata.com/data/smartphone-stats/. Last visited
2/11/2025.

Vahedi Z, Saiphoo AN. The association between
smartphone use, stress, and anxiety: a meta-analytic
review. Stress Health. 2018;34(3):347-58.

Pal G K, Pal P, Nivedita N. Comprehensive
textbook of medical physiology. 1st Ed. New Delhi:
India. 2017. p. 9-10.

Demirci K, Akgoniil M, Akpinar A. Relationship of
smartphone use severity with sleep quality,
depression, and anxiety in university students. J
Behav Addict. 2015;4(2):85-92.

Balaji P A, Kailash N. Effects of mobile phones on
auditory acuity, RGUHS Journal of medical sciences
2011;1(1):25-30.

Wierzbicka A, Bilski B, Ciesielska E. Impact of

prolonged exposure to mobile phone
electromagnetic fields on vestibular system
function. Int J Occup Med Environ Health.

2020;33(4):479-90.

Kalaskar S, Shah N, Waghmare S. Effect of
prolonged smartphone use on hearing thresholds
and vestibular function in young adults. Noise
Health. 2021;23(111):12-9.

Sharan D, Ajeesh PS. Risk factors for
musculoskeletal disorders in the neck and upper
extremities among mobile device users. J
Musculoskelet Res. 2012;15(02):1250009.

Kim M, Kim H. Neck posture during smartphone
use and its effects on pain. J Phys Ther Sci.
2015;27(6):1739-42.

Chen Y, Yan Z, Gao F. Smartphone use, sedentary
behaviour and cardiometabolic risk in adolescents:
a systematic review. Int J Environ Res Public Health.
2021;18(14):7426.

Elhai JD, Levine JC, Dvorak RD, Hall BIJ.

Problematic smartphone use: a conceptual
overview and systematic review of relations with
anxiety and depression psychopathology. J Affect

Disord. 2017;207:251-9.

Kim H, Kim GJ, Park HW, Lee SK, Kim JK. The
relationship between smartphone use and sleep
disturbance: a cross-sectional study. J Sleep Res.
2020;29(6):e13014.

Demirci K, Akgoniil M, Akpinar A. Relationship of
smartphone use severity with sleep quality,
depression, and anxiety in university students. J
Behav Addict. 2015;4(2):85-92.

Wacks Y, Weinstein AM. Excessive Smartphone
Use Is Associated With Health Problems in
Adolescents and Young Adults. Front Psychiatry.
2021;12:669042. doi:  10.3389/fpsyt.2021.
669042. PMID: 34140904; PMCID: PMC
8204720.

Seo HS, Jeong EK, Choi S, Kwon Y, Park HJ, Kim
I. Changes of Neurotransmitters in Youth with
Internet and Smartphone Addiction: A Comparison
with Healthy Controls and Changes after Cognitive
Behavioral Therapy. AJNR Am J Neuroradiol. 2020
Jul;41(7):1293-1301. doi: 10.3174/ajnr.A6632.

97



Physiolocal mechanism of health disorder due to smartphone use

Rao &Verne

18.

19.

20.

21.

22.

23.

24.

25.

98

Epub 2020 Jul 2. PMID: 32616578; PMCID:
PMC7357649.

Haruki, Y., Miyahara, K., Ogawa, K. et al.
Attentional bias towards smartphone stimuli is
associated with decreased interoceptive awareness
and increased physiological reactivity. Commun
Psychol 3, 42 (2025). https://doi.org/10.1038/
s44271-025-00225-6.

Lin HM, Chang YT, Chen MH, Liu ST, Chen BS, Li
L, Lee CY, Sue YR, Sung TM, Sun CK, Yeh PY.
Structural and Functional Neural Correlates in
Individuals with Excessive Smartphone Use: A
Systematic Review and Meta-Analysis. Int J Environ
Res Public Health. 2022 Dec 5;19(23):16277. doi:
10.3390/ijerph192316277. PMID: 36498362;
PMCID: PM(C9739413.

Lee J, Sohn H, Cho S, Park M. Resting-state
functional connectivity changes in smartphone
addiction: a resting fMRI study. Front Psychiatry.
2021;12:667.

Arshad D, Joyia UM, Fatima S, Khalid N, Rishi AI,
Rahim NUA, Bukhari SF, Shairwani GK, Salmaan
A. The adverse impact of excessive smartphone
screen-time on sleep quality among young adults: A
prospective cohort. Sleep Sci. 2021;14(4):337-341.
doi:  10.5935/1984-0063.20200114. PMID:
35087630; PMCID: PMC8776263.

Kheirinejad S, Visuri A, Ferreira D, Hosio S. “Leave
your smartphone out of bed”: quantitative analysis
of smartphone use effect on sleep quality. Pers
Ubiquitous Comput. 2023;27(2):447-466. doi:
10.1007/s00779-022-01694-w. Epub 2022 Nov 9.
PMID: 36405389; PMCID: PMC9643910.

Dandumahanti BP, Chittoor PK, Subramaniyam
M. Digital Eye Strain Monitoring for One-Hour
Smartphone Engagement Through Eye Activity
Measurement System. J Eye Mov Res.
2025;18(4):34. doi: 10.3390/jemr18040034.
PMID: 40880659; PMCID: PMC12387441.

Kaur K, Gurnani B, Nayak S, Deori N, Kaur S,
Jethani J, Singh D, Agarkar S, Hussaindeen JR,
Sukhija J, Mishra D. Digital Eye Strain- A
Comprehensive Review. Ophthalmol Ther.
2022;11(5):1655-1680. doi: 10.1007/s40123-022-
00540-9. Epub 2022 Jul 9. PMID: 35809192;
PMCID: PMC9434525.

Al-Marri K, Al-Qashoti M, Al-Zoqari H, Elshaikh
U, Naqadan A, Saeed R, Faraj J, Shraim M. The
relationship between smartphone use and dry eye

26.

27.

28.

29.

30.

31.

32.

33.

disease: A systematic review with a narrative

synthesis.  Medicine  (Baltimore). 2021
S;100(38):e27311. doi: 10.1097/
MD.0000000000027311. PMID: 34559146;

PMCID: PMC10545216.

Choi JH, Li Y, Kim SH, Jin R, Kim YH, Choi W,
Yoon KC. The influences of smartphone use on
the status of the tear film and ocular surface. Plos
One 2018;13(10):¢0206541. https:// doi. org/ 10.
1371/ journ al. pone. 02065 41.

Yuan K, Zhu H, Mou Y, Wu Y, He J, Huang X, Jin
X. Effects on the ocular surface from reading on
different smartphone screens: a prospective
randomized controlled study. Clin Trans Sci
2021;14(3):829-836. https:// doi. org/ 10. 1111/
cts. 12933.

Wang J, Li M, Zhu D, Cao Y. Smartphone Overuse
and Visual Impairment in Children and Young Adults:
Systematic Review and Meta-Analysis. J] Med
Internet Res. 2020 Dec 8;22(12):e21923. doi:
10.2196/21923. PMID: 33289673; PMCID:
PMC7755532.

Cougnard-Gregoire A, Merle BMJ, Aslam T, Seddon
M, Aknin I, Klaver CCW, Garhofer G, Layana AG,
Minnella AM, Silva R, Delcourt C. Blue Light
Exposure: Ocular Hazards and Prevention-A
Narrative Review. Ophthalmol Ther. 2023
;12(2):755-788. doi: 10.1007/s40123-023-00675-
3. Epub 2023 Feb 18. PMID: 36808601; PMCID:
PMC9938358.

Patel S, Koutnikova H, Bresson J-L. Blue light
exposure and retinal cellular oxidative stress: in
vitro and in vivo evidence. Free Radic Biol Med.
2021;168:180-92.

Dehankar SS, Gaurkar SS. Impact on Hearing Due
to Prolonged Use of Audio Devices: A Literature
Review. Cureus. 2022;14(11):e31425. doi: 10.7759/
cureus.31425. PMID: 36523704; PMCID:
PMC9747083.

Kacprzyk, Artur & Stefura, Tomasz & Krzysztofik,
Marta & Rok, Tomasz & Rokita, Eugeniusz &
Taton, Grzegorz. (2021). The Impact of Mobile
Phone Use on Tinnitus: A Systematic Review and
Meta Analysis. Bioelectromagnetics. 42. 10.1002/
bem.22316.

Lee M, Hong Y, Lee S, Won J, Yang J, Park S,
Chang KT, Hong Y. The effects of smartphone use
on upper extremity muscle activity and pain
threshold. J Phys Ther Sci. 2015;27(6):1743-5.

J Bangladesh Soc Physiol. 2025, December; 20(2):91-99



Physiolocal mechanism of health disorder due to smartphone use

29

Rao &Verne

34.

35.

36.

37.

38.

J Bangladesh Soc Physiol. 2025, December; 20(2):91-99

doi: 10.1589/jpts.27.1743. Epub 2015 Jun 30.
PMID: 26180311; PMCID: PMC4499974.

Dommerholt J, Hooks T, Finnegan M, Grieve R.
Myofascial pain and the role of trigger points. Curr
Pain Headache Rep. 2021;25(5):34.

Athar M, Hashmi J, Saleem MM, Azam J, Umar
SA, Mahmmoud Fadelallah Eljack M. Impact of
excessive phone usage on hand functions and
incidence of hand disorders. Ann Med Surg (Lond).
2025 Mar 7;87(4):1794-1797. doi: 10.1097/
MS9.0000000000003143. PMID: 40212221;
PMCID: PMC11981320.

Le Steunf A, Page E, Guillodo Y, Saraux A. Does
reducing smartphone use impact physical activity?
PLoS One. 2024 Oct 11;19(10):¢0311248. doi:
10.1371/journal.pone.0311248. PMID:
39392825; PMCID: PMC11469508.

Kim TW, Jeong JH, Hong SC. The impact of sleep
and circadian disturbance on hormones and
metabolism. Int J Endocrinol. 2015;2015:591729.
doi: 10.1155/2015/591729. Epub 2015. PMID:
25861266; PMCID: PMC4377487.Cho CE, Kim
GH, Yoo SR, Kim SJ. Smartphone use and melatonin
suppression: a randomized crossover trial. Sleep
Med. 2019;60:197-202.

Hoéhn C, Schmid SR, Plamberger CP, Bothe K,
Angerer M, Gruber G, Pletzer B, Hoedlmoser K.

39.

40.

41.

42.

43.

Preliminary Results: The Impact of Smartphone
Use and Short-Wavelength Light during the Evening
on Circadian Rhythm, Sleep and Alertness. Clocks
Sleep.  2021;3(1):66-86.  doi:  10.3390/
clockssleep3010005. PMID: 33499010; PMCID:
PMC7838958.

Tahir S, Alzahrani S, Alturki M, Alghamdi H,
Alosaimi A. Association between smartphone use
and metabolic syndrome risk factors: a cross-
sectional study. BMC Public Health. 2022;22(1):
1054.

Mortavazi S, Habib A, Ganj-Karami A, Samimi-
Doost R, Pour-Abedi A, Babaie A. Alterations in
TSH and Thyroid Hormones following Mobile
Phone Use. Oman Med J. 2009 Oct;24(4):274-8.
doi: 10.5001/0mj.2009.56. PMID: 22216380;
PMCID: PMC3243874.

Kang H, Choi H, Kim JY, Park M. Association
between problematic smartphone use and increased
sympathetic activity: A cross-sectional study.
Psychiatry Res. 2021;305:114149.

Chen YL, Chen YC, Lin HC, Lin YH. Smartphone
addiction and heart rate variability: a systematic
review. Behav Sci (Basel). 2022;12(3):74.

Montiel V, et al. Oxidative stress-induced endothelial
dysfunction: mechanisms and therapeutic
approaches — a review. Free Radic Biol Med.
2022;182:174-87.

99



