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Neurological disorders (NDs) has become the foremost public health threat across the
globe in recent years, resulting in upsetting and devastating outcomes. Therefore, there is
an urgent need to improve the effects of NDs on individuals. Stroke is a common ND that
communities should be aware of. Investigators have illustrated the high incidence of stroke
burden today. The predicted worldwide expense of cerebrovascular accidents is over USD
890 billion, which represents 0.66% of the global gross domestic product [1].

With increasing life spans in modern populations compounding environmental risk
exposures, the prevalence of age-related neurodegenerative illnesses is quietly rising. The
development of NDs can be caused by neuronal dysfunctions during the pathogenic inflam-
matory process [2]. Furthermore, it is critical to comprehend how free radical production,
neuroinflammation, neurotoxicity, and disease progression interact in order to clarify illness
mechanisms and develop treatment plans that target and mitigate the advancement of
disease [3]. This means that novel studies that protect neurons from oxidative stress and
lessen neuroinflammation are desperately required. The recent literature has discussed
the functions of tau pathology in NDs such as Alzheimer’s disease (AD). Tau take part in
neuronal dysfunction, inflammation, oxidative damage, and mitochondrial impairment
that are part of the etiology of these disorders [4]. The global scientific community is now
advancing interdisciplinary collaboration and technological convergence at an extraor-
dinary pace in several domains, aiming to redefine the future of NDs through precision
treatment and visionary wellness interventions. Traditional diagnostic and therapeutic
models are inadequate for addressing the expanding complexity of disease profiles. Recent
advances in machine learning (ML) have led to promising outcomes in precise recognition
of Parkinson’s disease (PD) through deep learning (DL) [5]. ML and DL models have
even been used to diagnose depression through the examination of electroencephalograph
(EEG) data [6]. Apart from traditional management strategies, herbal and non-invasive
interventions, including yoga, meditation, traditional pressure point therapy, massage, and
other external manipulations may bring about a synergistic solution to the troublesome
context of neurological care, thereby creating novel therapeutic avenues [7].

By outlining the significant demand for the development of new approaches, modeling
tools, and software, which aim to improve our comprehension of biological or clinical data,
our goal was to facilitate ongoing dialog on research computation and inform collective
efforts to address challenges and perspectives on NDs. The combination of multiple sophis-
ticated techniques and robust and carefully interpreted and validated multidimensional
datasets from population-based cohorts will result in the improved explanatory accuracy
of NDs. The current Special Issue (SI) is an extension of a previous series published in
2023 [8]. We received a total of 13 submissions for the current publication. After a vigorous
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review process, we decided to publish eight articles and reject five of them. The aim of
the papers included in this SI is to summarize new key findings, explore challenges and
successes, share personal anecdotes, and reflect on implications for future research.

Rehabilitation exercise is essential for maximal functional recovery of stroke pa-
tients [9]. A non-randomized trial conducted by Giarmatzis and colleagues applied
a 12-week moderate-to-high intensity muscle strengthening program using Pilates equip-
ment to individuals who had survived a stroke. They concluded that the implemented
intervention was able to enhance both force production and control of gait, particularly in
affected limbs, resulting in better ambulation ability (Contribution 1).

Similarly, Doskas et al. published an in-depth narrative review discussing the neurolog-
ical and neurocognitive sequelae of coronavirus disease 2019 (COVID-19), with particular
emphasis on their connection to AD. It is interesting that AD shares several similarities
with the cognitive impairments that result from long-COVID-19. Severe acute respiratory
syndrome coronavirus type 2 can influence the central nervous system via two mecha-
nisms, either directly, through viral entry, or indirectly, through systemic inflammation and
immune dysregulation (Contribution 2).

A large cross-sectional cohort study conducted by Zeng et al. found that the
apolipoprotein E (APOE) genotype, specifically the APOEε4 allele, is associated with
cognitive deficits. It plays a potential role in the advancement and severity of cognitive
disorders, including AD, with cognitive function declining more significantly with age in
ε4 carriers, especially among women (Contribution 3).

Most recently, a brain age prediction model trained using tau brain images was
proposed by Wang and his team to accurately generate brain age gap predictions for
cognitively impaired victims in the AD continuum, which could be a valuable biomarker
for detecting and monitoring AD (Contribution 4).

The authors from Ling’s laboratory investigated a radiomics-guided DL model using
DenseNet in order to significantly improve the identification and medical diagnosis of
Parkinsonian syndromes, including idiopathic PD, multiple system atrophy, and progres-
sive supranuclear palsy. Their work highlights the potential to extract quantitative features
using DL from medical images obtained through 18F-fluorodeoxyglucose positron emission
tomography scanning, with the aim of achieving high diagnostic accuracy (Contribution 5).

Meanwhile, the paper by Suzuki et al. presents another groundbreaking finding:
a ML model is able to accurately detect depression using EEG data obtained from easy and
readily available consumer-grade EEG devices. They reported and demonstrated promising
accurate depression detection by quantifying various EEG indices and employing feature
selection using a light gradient boosting machine model (Contribution 6).

The survey by Xu et al. concluded that a traditional Chinese herbal dietary formula
significantly improved both cognitive and physical functions in elderly participants with
mild cognitive impairments. In contrast to the placebo group, the herbal formula group
showed distinct improvements in their physical function and ability to perform daily life
activities, as well as enhanced cognitive scores, leading to obvious clinical application value
(Contribution 7).

Tsiakiri et al. enrolled patients in a cross-sectional study to analyze what influences
the ability of individuals with neurocognitive disorders to perform instrumental activities
of daily living (IADL), which are crucial daily tasks like managing finances or preparing
meals. The results emphasized the critical role of IADL assessment in developing effective
support strategies from a clinical viewpoint (Contribution 8).

Thus, we are excited to showcase our upcoming SI: “Challenges and Perspectives of
Neurological Disorders: Series II”. This series continues our commitment to present the
latest perspectives, challenges, and innovative solutions in the field of NDs.



Brain Sci. 2025, 15, 887 3 of 4

Author Contributions: D.N.A.N. wrote the draft. W.-M.K. reviewed and revised the manuscript.
Both authors copyedited the language. All authors listed made substantial, direct, and intellectual
contributions to the work and approved it for publication. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.

Acknowledgments: We would like to thank the scholars who submitted their inspirational studies
to us. Professional comments from the reviewers are also recognized. Most importantly, we are
pleased to receive endless helpful assistance provided by editorial office staff members of the journal
throughout the whole process.

Conflicts of Interest: The authors declare no conflicts of interest.

List of Contributions

1. Giarmatzis, G.; Giannakou, E.; Karagiannakidou, I.; Makri, E.; Tsiakiri, A.; Christidi, F.; Malliou,
P.; Vadikolias, K.; Aggelousis, N. Effects of a 12-Week Moderate-to-High Intensity Strength
Training Program on the Gait Parameters and Their Variability of Stroke Survivors. Brain Sci.
2025, 15, 354.

2. Doskas, T.; Vavougios, G.D.; Kormas, C.; Kokkotis, C.; Tsiptsios, D.; Spiliopoulos, K.C.; Tsiakiri,
A.; Christidi, F.; Aravidou, T.; Dekavallas, L.; et al. Neurocognitive Impairment After COVID-19:
Mechanisms, Phenotypes, and Links to Alzheimer’s Disease. Brain Sci. 2025, 15, 564.

3. Zeng, Y.; Du, W.; Zhang, M.; Walker, A.; Han, Y.; Ding, Y. APOEε4 Carriers Exhibit Objective
Cognitive Deficits: A Cross-Sectional Study in a Single Center Trial. Brain Sci. 2024, 14, 281.

4. Wang, M.; Wei, M.; Wang, L.; Song, J.; Rominger, A.; Shi, K.; Jiang, J., on behalf of the Alzheimer’s
Disease Neuroimaging Initiative. Tau Protein Accumulation Trajectory-Based Brain Age Predic-
tion in the Alzheimer’s Disease Continuum. Brain Sci. 2024, 14, 575.

5. Ling, R.; Wang, M.; Lu, J.; Wu, S.; Wu, P.; Ge, J.; Wang, L.; Liu, Y.; Jiang, J.; Shi, K.; et al.
Radiomics-Guided Deep Learning Networks Classify Differential Diagnosis of Parkinsonism.
Brain Sci. 2024, 14, 680.

6. Suzuki, K.; Laohakangvalvit, T.; Sugaya, M. Machine-Learning-Based Depression Detection
Model from Electroencephalograph (EEG) Data Obtained by Consumer-Grade EEG Device.
Brain Sci. 2024, 14, 1107.

7. Xu, X.; Shi, D.; Chen, Y.; Wang, L.; Jiang, J.; Xiao, S. The Effects of Traditional Chinese Herbal
Dietary Formula on the Ability of Daily Life and Physical Function in Elderly Patients with
Mild Cognitive Impairment. Brain Sci. 2024, 14, 333.

8. Tsiakiri, A.; Plakias, S.; Kokkotis, C.; Vlotinou, P.; Kyriazidou, S.; Giarmatzis, G.; Kallivoulos,
S.; Terzoudi, A.; Tsiptsios, D.; Merai, S.; et al. Instrumental Activities of Daily Living in
Neurocognitive Disorders: Determinants and Clinical Implications for Health Promotion. Brain
Sci. 2025, 15, 417.

References
1. Feigin, V.L.; Brainin, M.; Norrving, B.; Martins, S.O.; Pandian, J.; Lindsay, P.; Grupper, M.F.; Rautalin, I. World Stroke Organization:

Global Stroke Fact Sheet 2025. Int. J. Stroke 2025, 20, 132–144. [CrossRef] [PubMed]
2. Zhang, W.; Xiao, D.; Mao, Q.; Xia, H. Role of Neuroinflammation in Neurodegeneration Development. Signal Transduct. Target.

Ther. 2023, 8, 267. [CrossRef] [PubMed]
3. Kwon, H.S.; Koh, S.H. Neuroinflammation in Neurodegenerative Disorders: The Roles of Microglia and Astrocytes. Transl.

Neurodegener. 2020, 9, 42. [CrossRef] [PubMed]
4. Olesen, M.A.; Villavicencio-Tejo, F.; Cuevas-Espinoza, V.; Quintanilla, R.A. Unknown Roles of Tau Pathology in Neurological

Disorders. Challenges and New Perspectives. Ageing Res. Rev. 2025, 103, 102594. [CrossRef]
5. Abumalloh, R.A.; Nilashi, M.; Samad, S.; Ahmadi, H.; Alghamdi, A.; Alrizq, M.; Alyami, S. Parkinson’s Disease Diagnosis Using

Deep Learning: A Bibliometric Analysis and Literature Review. Ageing Res. Rev. 2024, 96, 102285. [CrossRef] [PubMed]
6. Boby, K.; Veerasingam, S. Depression Diagnosis: EEG-Based Cognitive Biomarkers and Machine Learning. Behav. Brain Res. 2025,

478, 115325. [CrossRef] [PubMed]
7. Gangadharan, T.; Arumugam, M. Siddha Medicine and Modern Neuroscience: A Synergistic Approach to Neurological Care.

3 Biotech 2025, 15, 96. [CrossRef] [PubMed]

https://doi.org/10.1177/17474930241308142
https://www.ncbi.nlm.nih.gov/pubmed/39635884
https://doi.org/10.1038/s41392-023-01486-5
https://www.ncbi.nlm.nih.gov/pubmed/37433768
https://doi.org/10.1186/s40035-020-00221-2
https://www.ncbi.nlm.nih.gov/pubmed/33239064
https://doi.org/10.1016/j.arr.2024.102594
https://doi.org/10.1016/j.arr.2024.102285
https://www.ncbi.nlm.nih.gov/pubmed/38554785
https://doi.org/10.1016/j.bbr.2024.115325
https://www.ncbi.nlm.nih.gov/pubmed/39515528
https://doi.org/10.1007/s13205-025-04265-x
https://www.ncbi.nlm.nih.gov/pubmed/40124133


Brain Sci. 2025, 15, 887 4 of 4

8. Ningrum, D.N.A.; Kung, W.-M. Challenges and Perspectives of Neurological Disorders. Brain Sci. 2023, 13, 676. [CrossRef]
[PubMed]

9. Wu, X.; Pang, W. Meta-analysis on the impact of virtual reality technology on limb function and quality of life in stroke
patients—Application of virtual reality technology in rehabilitation training of stroke patients. Signa Vitae 2025, 21, 51–61.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/brainsci13040676
https://www.ncbi.nlm.nih.gov/pubmed/37190641

	References

