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across frequencies, animal study (1)

Vieceli AS, Silveira PCL, Zaccaron RP, Fonseca MCR, Aguiar-Junior AS, Neves L, Kuriki HU,
Barbosa RI and Marcolino AM. Influence of photobiomodulation and radiofrequency on
the healing of pressure lesions in mice. Lasers in Medical Science. 2024;39(1):280.
https://doi.org/10.1007/s10103-024-04226-5

across frequencies, dosimetry/exposure (3)

Kodera S, Kimura S, Uehara S, Yuasa A, Ushizawa K, Otaka Y and Hirata A. Estimating the
Perception Threshold of Electrostimulation and Heating for Radiofrequency Contact
Current. JEEE Transactions on Electromagnetic Compatibifity. 2024;eFIRST-2024-11:1-9.
https://doi.org/10.1109/temc.2024.3483168

Li J, Liu X, Ma F and Ansari N. EMR Safety in Multiple Wireless Chargers Powered IoT
Networks. IEEE Wireless Communications Letters. 2024;eFIRST-2024-11:1-1.
https://doi.org/10.1109/lwc.2024.3503762

Tell RA and Kavet R. An Alternative Approach for Evaluating Induced and Contact
Currents for Compliance with Their Exposure Limits (100 kHz to 110 MHz) in IEEE
Std C95.1-2019. Health Physics. 2024;eFIRST-2024-11.
https://doi.org/10.1097/HP.0000000000001902
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across frequencies, epidemiology (1)

Watten RG, Volden F and Trd HV. Sensory Processing Sensitivity, and Not Gender,
Drives Electromagnetic Hypersensitivity and Nature Connection. Ecopsychology.
2024;eFIRST-2024-11. https://doi.org/10.1089/ec0.2024.0027

across frequencies, review (2)

Abtin S, Seyedaghamiri F, Aalidaeijavadi Z, Farrokhi AM, Moshrefi F, Ziveh T, Zibaii MI,
Aliakbarian H, Rezaei-Tavirani M and Haghparast A. A review on the consequences of
molecular and genomic alterations following exposure to electromagnetic fields:
Remodeling of neuronal network and cognitive changes. Brain Research Bulletin.
2024;217:111090. https://doi.org/10.1016/j.brainresbull.2024.111090

Verhelst P, Pauwels I, Pohl L, Reubens J, Schilt B and Hermans A. Electromagnetic fields
and diadromous fish spawning migration: An urgent call for knowledge. Marine
Environmental Research. 2024;204:106857. https://doi.org/10.1016/j.marenvres.2024.106857

across frequencies, theory/molecular mechanism (4)

Antill LM and Vatai E. RadicalPy: A Tool for Spin Dynamics Simulations. Journal of
Chemical Theory and Computation. 2024;eFIRST-2024-10.
https://doi.org/10.1021/acs.jctc.4c00887

Chen XY, Liu HB and Cai JM. Identifying a possible mechanism for the quantum needle
in chemical magnetoreception. Physical Review A. 2024;110(4):042220.
https://doi.org/10.1103/PhysRevA.110.042220

Guo Q, Gou D, Zhao C, Ma Y, Chen C and Zhu J. Influence of Electrostatic Field on Optical
Rotation of D-Glucose Solution: Experimental Research for Electric Field-Induced
Biological Effect. Molecules. 2024;29(20):4898. https://doi.org/10.3390/molecules29204898

Ma T, Mou J and Chen WZ. Dynamics and implementation of a functional neuron model
with hyperchaotic behavior under electromagnetic radiation. Chaos Solitons & Fractals.
2025;190:115795. https://doi.org/10.1016/j.chaos.2024.115795

low frequency, animal study (13)

Chen S, Wei W, Wang Z, Zhu J, Zhang H, Wang G, Guo N, Li J, Mu Y, Zhang N and Li Z.
Extremely low-frequency electromagnetic fields targeting spleen modifies the
populations of immunocytes in the spleen. Bioelectromagnetics. 2025;46(1):e22532.
https://doi.org/10.1002/bem.22532
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Donazar-Aramendia I, Reyes-Martinez MJ, Megina C, Florido M and Garcia-Gomez JC.
Assessing the effects of electromagnetic fields generated by submarine power
cables on the soft-bottom community: An ecological in-situ study. £nvironmental
Research. 2024;266:120573. https://doi.org/10.1016/j.envres.2024.120573

Gokce Y, Seker U and Ozoner MP. Safety analysis of different intensities of elf-pemf in
terms of apoptotic, inflammatory, and transcription factor NF-Kappab expression
levels in rat liver. Hepatology forum. 2024;5(4):178-183.
https://doi.org/10.14744/hf.2024.2024.0005

Gongcalves CGB, Limongi CM and Acosta-Avalos D. Magnetic field effects on the behavior
of the shrimp Litopenaeus vannamei (Penaeidae). Nauplius. 2024;32:€20240489.
https://doi.org/10.1590/2358-2936e20240489

Grob R, Wegmann JW, Rossler W and Fleischmann PN. Cataglyphis ants have a polarity-
sensitive magnetic compass. Current Biology. 2024;34(24):5833-5838.e5832.
https://doi.org/10.1016/j.cub.2024.11.012

Guillebon C, Perrichon P, Browman HI, Cresci A, Sivle LD, Skiftesvik AB, Zhang G and Durif
CMF. Effects of anthropogenic electromagnetic fields used for subsurface oil and gas
exploration (controlled-source electromagnetics, CSEM) on the early development
of Atlantic haddock (Melanogrammus aeglefinus). Marine Pollution Bulletin.
2024;211:117425. https://doi.org/10.1016/j.marpolbul.2024.117425

Keim CN and Farina M. On the backward excursions in the free-swimming
magnetotactic multicellular prokaryote 'Candidatus Magnetoglobus multicellularis'.
Brazilian Journal of Microbiology. 2024;eFIRST-2024-12. https://doi.org/10.1007/s42770-024-
01584-8

Klimek A, Kletkiewicz H, Siejka A, Wyszkowska J, Maliszewska J, Klimiuk M, Jankowska M and
Rogalska J. The extremely low-frequency electromagnetic field (50 Hz) can establish
a new "set-point" for the activity of the locus coeruleus-noradrenergic (LC-NA)
system in rat. Brain Research Bulletin. 2024;219:111111.
https://doi.org/10.1016/j.brainresbull.2024.111111

Krylov VV, Golovanova IL, Filippov AA, Osipova EA and Kulivatskaya EA. Effects of mercury
and magnetic fields on the activity of proteinases and glycosidases in the intestine
of common carp Cyprinus carpio. £nvironmental monitoring and assessment.
2024;196(11):1122. https://doi.org/10.1007/s10661-024-13274-x

Packmor F, Kishkinev D, Zechmeister T, Mouritsen H and Holland RA. Migratory birds can
extract positional information from magnetic inclination and magnetic declination
alone. Proceedings of the Royal Society B Biological sciences. 2024;291(2034):rspb20241363.
https://doi.org/10.1098/rspb.2024.1363

Tekam CKS, Majumdar S, Kumari P, Prajapati SK, Sahi AK, Singh R, Krishnamurthy S and Mahto
SK. Effects of extremely low-frequency (50 Hz) electromagnetic fields on vital
organs of adult Wistar rats and viability of mouse fibroblast cells. Radiation protection
dosimetry. 2024;eFIRST-2024-12:ncae220. https://doi.org/10.1093/rpd/ncae220
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Ucero A, Alonso JC, Palacin C, Abril-Col6n I and Alvarez-Martinez JM. Power line density and
habitat quality: key factors in Canarian houbara bustard decline. Bird Conservation
International. 2024;34:e32. https://doi.org/10.1017/S0959270924000212

Zhang Y, Li H, Chen L, Zhang F, Cao W, Ouyang H, Zeng D and Li X. Non-contact exposure
to dinotefuran disrupts honey bee homing by altering MagR and Cry2 gene
expression. Journal of Hazardous Materials. 2025;484:136710.
https://doi.org/10.1016/j.jhazmat.2024.136710

low frequency, dosimetry/exposure  (13)

Arafat E, Porkar B and Ghassemi M. Electric Field Calculation and Comparative Analysis
of Conventional and Unconventional Transmission Lines. /EEE Access. 2024;12:178038-
178046. https://doi.org/10.1109/access.2024.3508764

Cvetkovic M, Dodig H and Poljak D. A Method for Determining the Envelope of Induced
Electric Field on a Simple Human Head Model by Peaks Detection. Journal of
Communications Software and Systems. 2024;20(1):125-136. https://doi.org/10.24138/jcomss-
2023-0180

Diao Y, Rashed EA, Giaccone L, Laakso I, Li C, Scorretti R and Hirata A. Effect of the
Conductivity Variations on Computed Electric Field Induced in Learning-Based
Models. JEEE Access. 2024;12:188454-188464. https://doi.org/10.1109/access.2024.3514710

Duane BaM, Afonso MM, Paganotti AL, Schroeder MaO and Saldanha RR. Combination of
Boundary Elements and the Ellipsoid Method for Optimizing the Electromagnetic
Fields of Overhead Power Lines. /nternational Journal of Numerical Modelling-Electronic
Networks Devices and Fields. 2024;37(6):e3319. https://doi.org/10.1002/jnm.3319

Egerland SA, Schranz B and Langeder H. Determination of EMF exposure in arc welding
by introducing improved numerical anatomic body simulation. Welding in the World.
2024;eFIRST-2024-11. https://doi.org/10.1007/s40194-024-01871-w

He WL, Zhang K, Wan BQ, Zhao J, Zhang YL, Liu YP, Zhou DS and Zhang TY. Study on
transient electric shock characteristics between human body and metal clothes
hanger on residential platform near UHV AC transmission lines. /et Generation
Transmission & Distribution. 2024;eFIRST-2024-10. https://doi.org/10.1049/gtd2.13307

Ketelhut S, Zutz H and Hupe O. Systematic study on the influence of inductive chargers
on active personal dosemeters. Journal of radiological protection : official journal of the
Society for Radiological Protection. 2024;44(4):041510. https://doi.org/10.1088/1361-
6498/ad8fb7

Liang JY, Shi L, Wang FC, Zhao YY, Liu YZ, Meimeijiao and Li XR. Safety Assessment of
Electromagnetic Exposure to Arcing in Electrified Railway Bow Networks. /EEE
Access. 2024;12:143352-143377. https://doi.org/10.1109/Access.2024.3471174
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Litzbarski LS, Olesz M, Redlarski G, Tojza PM, Zak A, Gifuni E, Cieslikowska Z and Czaplinski M.
The Assessment of the Influence of Low-Frequency Electromagnetic Fields
Originated from the Power Infrastructure on Humans' Health. Applied Sciences-Basel.
2024;14(21):9668. https://doi.org/10.3390/app14219668

Loizeau N, Haas D, Zahner M, Stephan C, Schindler J, Gugler M, Frohlich ], Ziegler T and Roosli
M. Extremely low frequency magnetic fields (ELF-MF) in Switzerland: From exposure
monitoring to daily exposure scenarios. Environment International. 2024;194:109181.
https://doi.org/10.1016/j.envint.2024.109181

Path MP and Mccord J. Quantitative magnetooptical analysis using indicator films for
the detection of magnetic field distributions, temperature, and electrical currents.
Scientific Reports. 2024;14(1):25459. https://doi.org/10.1038/s41598-024-74684-y

Soyka F, Tarnaud T, Altekoster C, Schoeters R, Plovie T, Joseph W and Tanghe E. Action
potential threshold variability for different electrostimulation models and its
potential impact on occupational exposure limit values. Bioelectromagnetics.
2025;46(1):e22529. https://doi.org/10.1002/bem.22529

Vuckovic J, Gurhan H, Gutierrez B, Guerra J, Kinsey LJ, Nava I, Fitzpatrick A, Barnes FS, Tseng
KA and Beane WS. Construction and Application of a Static Magnetic Field Exposure
Apparatus for Biological Research in Aqueous Model Systems and Cell Culture. Bio-
Protocol. 2024;14(19):e5077. https://doi.org/10.21769/BioProtoc.5077

low frequency, epidemiology (3)

Juutilainen J, Khan MW, Naarala J and Roivainen P. Magnetic fields from indoor
transformer stations and risk of cancer in adults: a cohort study. Occupational and
environmental medicine. 2024;eFIRST-2024-11. https://doi.org/10.1136/oemed-2024-109466

Onyije FM, Dolatkhah R, Olsson A, Bouaoun L and Schuz J. Environmental risk factors of
Wilms tumour: A systematic review and meta-analysis. £jc Paediatric Oncology.
2024;4:100178. https://doi.org/10.1016/j.ejcped.2024.100178

Weerasinghe SDNaMaM, Liyanage S, Rajitha Kawshalya MaD and Hong SC. Impact of
exposure to extremely low-frequency magnetic fields on blood pressure, heart rate
variation and disturbance to quality of sleep on industrial workers in Korea.
International journal of occupational safety and ergonomics. 2024;eFIRST-2024-11:1-8.
https://doi.org/10.1080/10803548.2024.2413816

low frequency, human study (1)

Hayashi M, Kida T and Inui K. Segmentation window of speech information processing
in the human auditory cortex. Scientific Reports. 2024;14(1):25044.
https://doi.org/10.1038/s41598-024-76137-y
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low frequency, in vitro study (12)

Beck CL, Kirby AM, Roberts S and Kunze A. Multimodal Characterization of Cortical
Neuron Response to Permanent Magnetic Field Induced Nanomagnetic Force Maps.
ACS Nano. 2024;eFIRST-2024-12. https://doi.org/10.1021/acsnano.4c09542

Mata P, Calovi S, Benli KP, Iglesias L, Hernandez MI, Martin A, Perez-Samartin A, Ramos-
Murguialday A, Domercq M and Ortego-Isasa I. Magnetic field in the extreme low
frequency band protects neuronal and microglia cells from oxygen-glucose
deprivation. Frontiers in Cellular Neuroscience. 2024;18:1455158.
https://doi.org/10.3389/fncel.2024.1455158
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Ryu Y, Wague A, Liu X, Feeley BT, Ferguson AR and Morioka K. Cellular signaling pathways
in the nervous system activated by various mechanical and electromagnetic stimuli.
Frontiers in Molecular Neuroscience. 2024;17:1427070.
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Sabo M and Kopani M. Computational study of endogenous magnetic particles' effect
on action potential processing in a Purkinje cell model. Bratislavske Lekarske Listy.
2024;125(12):766-774. https://doi.org/10.4149/BLL_2024_117

Shibata T, Ihara D, Kirihara Y, Yagi T, Tabuchi A and Kuroda S. Expression of c-fos in
cortical neuron cultures under dynamic magnetic field is not suppressed by calcium
channel blockers. Drug Discoveries & Therapeutics. 2024;eFIRST-2024-12.
https://doi.org/10.5582/ddt.2024.01077

Sun C, Wang S, Zhang J, Zhou X, Zhu T and Mao G. Fifty-hertz magnetic fields induce
DNA damage through activating mPTP associated mitochondrial permeability
transition in senescent human fetal lung fibroblasts. Biophysical Chemistry.
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Teranishi M, Ito M, Huang Z, Nishiyama Y, Masuda A, Mino H, Tachibana M, Inada T and Ohno
K. Extremely Low-Frequency Electromagnetic Field (ELF-EMF) Increases
Mitochondrial Electron Transport Chain Activities and Ameliorates Depressive
Behaviors in Mice. International Journal of Molecular Sciences. 2024;25(20):11315.
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Wang Y, Worrell GA and Wang HL. Effects of electric fields on the release and content of
extracellular vesicles. Journal of Extracellular Biology. 2024;3(11):e70018.
https://doi.org/10.1002/jex2.70018
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low frequency, plant study (7)
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magnetic field treatment on the softening of green chilies (Capsicum annuum L.)
during storage. Food Research International. 2024;196:115124.
https://doi.org/10.1016/j.foodres.2024.115124

Yang X, Wang X, Zhang X, Hu J, Wang J, Chen Y and Zhu Y. Effects of Platycodon
grandiflorum seeds exposure to static magnetic field on germination and early
seedling growth. Bioelectromagnetics. 2025;46(1):e22530.
https://doi.org/10.1002/bem.22530

low frequency, review (5)
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