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Editorial on the Research Topic

Non-pharmacological interventions in healthy and pathological aging:

Facts and perspectives

Introduction

The elderly population is defined as people aged 60 years and older according to the

World Health Organization. The concept “aging population” is, from a historical point of

view, a contemporary issue. The number of older people has been increasing, mainly in

developing countries. There is data reporting that in 2019 this number was 1 billion and

probably will increase to 1.4 billion in 2030 and even 2.1 billion in 2050, considering the

world population. In fact, in 2019 only 9% of the world population was aged ≥65 years but

the figures are expected to increase to 16% by 2050 (United Nations, 2019; Rudnicka et al.,

2020; OECD, 2023).

Aging is a physiological phenomenon which can be related to healthy or pathological

processes. The decline of physical and mental conditions, related to locomotor, cognition,

and bodily functions, is associated with frailty syndrome and, consequently, with mortality.

To the development of health aging, i.e., developing and maintaining the functional ability

that enables wellbeing in older age, it is necessary to establish healthy habits, considering

physical exercise, diet, mental health, quality of sleep, and other approaches throughout the

life cycle. The environment in which people live can influence health and, consequently,

the aging process. Cognitive functions and mood can be negatively affected during aging,

increasing the risk of development of depression, dementia, and the deterioration of brain

functions due to neurodegenerative diseases. Other health conditions are more prevalent in

older people, such as obesity, benign prostatic hyperplasia, cardiovascular disease, stroke,

and urinary incontinence (Ayensa and Calderon, 2011; Araujo et al., 2014; Salthouse, 2019;

Badal et al., 2020; Bae, 2021; Arnoldy et al., 2023; Kim et al., 2023; Liu et al., 2023).
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Therefore, strategies that promote healthy aging and thereby

preventing impairments in quality of life, are important. The use of

non-pharmacological interventions in the management of physical

and/or mental impairments is desirable as they can be considered

minimally invasive, effective and, generally, have are low-cost.

Consequently, a better understanding of the mechanisms involved

in these approaches is crucial (Sá-Caputo et al., 2014; Chen et al.,

2015; Biagi et al., 2016; Conelea et al., 2017; Bennett et al., 2019;

Boehme et al., 2021; Arauz et al., 2022; Cardoso et al., 2022; Tseng

et al., 2023).

In this context, research involving health strategies such as

dietary interventions, physical exercise, and cognitive exercise

is needed as these interventions are expected to improve

muscle strength, functionality, quality of life, quality of sleep,

cognitive function and to help manage phenomena as depression,

cardiovascular-, and urinary-related conditions, among other

common health issues in older people. New approaches as whole-

body vibration, fecal microbiota transplantation and transcranial

magnetic stimulation have been reported as important strategies

to prevent and manage health conditions in older people. Good

adherence, easy application, reduced adverse effects and costs are

reported advantages of these non-pharmacological interventions

(Basso et al., 2019; Gaitán et al., 2020; Dal Farra et al.,

2021; Liu et al., 2022; Nawrat-Szołtysik et al., 2022). However,

non-pharmacological interventions serving health strategies are

still understudied.

The aim of this Research Topic was to publish original papers

and reviews describing the mechanisms related to the use of non-

pharmacological interventions to prevent and to manage health

conditions through the life cycle. Moreover, we focused on the

presentation of data that can develop a better understanding

regarding neuroscience aspects related to it, promoting evidence-

based clinical practice.

In this special issue, ten articles addressing those questions are

included. We summarize their major contributions according to

the subject categories. One Brief Research, seven Original Research

Papers, one Study Protocol and one Systematic Review. The Brief

Research reported the similarities and differences regarding the

antidepressant effect of repetitive transcranial magnetic stimulation

in younger and older adults (Cotovio et al.). Seven Original

Research Papers reported the effects of sulforaphane intake on

processing speed and negative moods in healthy older adults

(Nouchi et al.), the association between social engagement and

depressive symptoms in middle-aged and elderly people (Yang

et al.), the association of sleep quality with lower urinary tract

symptoms/benign prostatic hyperplasia (Li et al.), the effect of

regular fecal microbiota transplantation and the effect of whole-

body vibration as a passive alternative to exercise after myocardial

damage in middle-aged in mice (Zhang et al.), the effects of a

specific Tai Chi concept on trunk postural control after stroke (Cui

et al.), and the effects of a multidisciplinary body weight reduction

program on physical and mental health and fatiguability of older

people with obesity (Usubini et al.). The Study Protocol of a trial

aimed to assess the effects of a 6-month multi-domain exercise

program combining multiple exercise modalities, meditation, and

social interaction on memory and brain function, in cognitively

healthy late middle-aged and older adults (Chang et al.). The

Systematic Review compared the efficacy and acceptability of

treatments for depressive symptoms in people with cognitive

impairment (Jin et al.). Taken these studies together it is made clear

that progress is being made and new avenues lie ahead of us in the

use of non-pharmacological interventions.

Conclusion

As the number of people with old age has increased worldwide,

the promotion of knowledge and strategies to achieve healthy

aging is desirable and necessary. Considering the impact of health

conditions during the aging process, approaches with a minimum

of side effects, with good adherence, and low cost are needed to

manage the negative impact on health and to promote healthy

aging. Thus, research on the effectiveness of non-pharmacological

interventions is relevant and increasingly important, given the

urgency of increasing numbers of older people worldwide.

Non-pharmacological approaches reported in this Research

Topic, such as “repetitive transcranial magnetic stimulation”,

“sulforaphane intake”, “physical exercise”, “meditation”, “social

interaction”, “fecal microbiota transplantation”, “whole-body

vibration”, “physiological treatments”, “music therapy”, “Tai Chi”,

“body weight reduction programs”, “rehabilitation programs”, and

“dietary interventions” seem to support improvements in cognitive,

mental and physical function and, therefore, promote healthy aging

and manage the consequences related to pathological aging.

Author contributions

All authors listed have made a substantial, direct, and

intellectual contribution to the work and approved it

for publication.

Acknowledgments

The Guest Editors thank the authors that submitted their

results aiming to improve the knowledge about healthy and

pathological aging.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Frontiers in AgingNeuroscience 02 frontiersin.org

https://doi.org/10.3389/fnagi.2023.1191281
https://doi.org/10.3389/fnagi.2022.919734
https://doi.org/10.3389/fnagi.2022.929628
https://doi.org/10.3389/fnagi.2022.934801
https://doi.org/10.3389/fnagi.2022.938407
https://doi.org/10.3389/fnagi.2022.991157
https://doi.org/10.3389/fnagi.2023.1040277
https://doi.org/10.3389/fnagi.2022.1054941
https://doi.org/10.3389/fnagi.2022.929789
https://doi.org/10.3389/fnagi.2022.1037414
https://www.frontiersin.org/journals/aging-neuroscience
https://www.frontiersin.org


Sá-Caputo et al. 10.3389/fnagi.2023.1191281

References

Araujo, A. B., Yaggi, H. K., Yang, M., McVary, K. T., Fang, S. C., Bliwise, D. L.,
et al. (2014). Sleep related problems and urological symptoms: Testing the hypothesis
of bidirectionality in a longitudinal, population-based study. J. Urol. 191, 100–106.
doi: 10.1016/j.juro.2013.07.011

Arauz, Y. L. A., Ahuja, G., Kamsma, Y. P. T., Kortholt, A., van der Zee, E. A.,
van Heuvelen, M. J. G., et al. (2022). Potential of whole-body vibration in parkinson’s
disease: a systematic review and meta-analysis of human and animal studies. Biology
(Basel). 11, 1238. doi: 10.3390/biology11081238

Arnoldy, L., Gauci, S., Young, L. M., Marx, W., Macpherson, H., Pipingas, A.,
et al. (2023). The association of dietary and nutrient patterns on neurocognitive
decline: a systematic review of MRI and PET studies. Ageing Res. Rev. 4, 101892.
doi: 10.1016/j.arr.2023.101892

Ayensa, J. I., and Calderon, M. J. (2011). “Psychopathological comorbidity
of obesity” in Anales del Sistema Sanitario de Navarra. 34, 253–261.
doi: 10.4321/S1137-66272011000200011

Badal, V. D., Vaccariello, E. D., Murray, E. R., Yu, K. E., Knight, R., Jeste, D. V., et al.
(2020). The gut microbiome, aging, and longevity: A systematic review. Nutrients. 12,
3759. doi: 10.3390/nu12123759

Bae, S. M. (2021). Autoregressive cross-lagged modelling of the relationship
between social activity, depressive symptoms, and cognitive function in Korean elderly.
Psychogeriatrics. 21, 350–358. doi: 10.1111/psyg.12674

Basso, J. C., McHale, A., Ende, V., Oberlin, D. J., and Suzuki, W. A. (2019). Brief,
daily meditation enhances attention, memory, mood, and emotional regulation in non-
experienced meditators. Behav. Brain Res. 356, 208–220. doi: 10.1016/j.bbr.2018.08.023

Bennett, S., Laver, K., Voigt-Radloff, S., Letts, L., Clemson, L., Graff, M., et al.
(2019). Occupational therapy for people with dementia and their family carers
provided at home: a systematic review and meta-analysis. BMJ Open. 9, e026308.
doi: 10.1136/bmjopen-2018-026308

Biagi, E., Franceschi, C., Rampelli, S., Severgnini, M., Ostan, R., Turroni, S.,
et al. (2016). Gut microbiota and extreme longevity. Curr. Biol. 26, 1480–1485.
doi: 10.1016/j.cub.2016.04.016

Boehme, M., Guzzetta, K. E., Bastiaanssen, T. F., Van De Wouw, M., Moloney, G.
M., Gual-Grau, A., et al. (2021). Microbiota from youngmice counteracts selective age-
associated behavioral deficits.Nat. Aging. 1, 666–676. doi: 10.1038/s43587-021-00093-9

Cardoso, A. L. B. D., Sá-Caputo, D. C., Asad, N. R., van Heuvelen, M. J., van der
Zee, E. A., Ribeiro-Carvalho, A., et al. (2022). Beneficial effects of whole-body vibration
exercise for brain disorders in experimental studies with animal models: a systematic
review. Behav. Brain Res. 431, 113933. doi: 10.1016/j.bbr.2022.113933

Chen, B. L., Guo, J. B., Liu, M. S., Li, X., Zou, J., Chen, X., et al. (2015). Effect of
traditional Chinese exercise on gait and balance for stroke: a systematic review and
meta-analysis. PLoS ONE. 10, e0135932. doi: 10.1371/journal.pone.0135932

Conelea, C. A., Philip, N. S., Yip, A. G., Barnes, J. L., Niedzwiecki, M. J.,
Greenberg, B. D., et al. (2017). Transcranial magnetic stimulation for treatment-
resistant depression: Naturalistic treatment outcomes for younger versus older patients.
J. Affect. Disord. 217, 42–47. doi: 10.1016/j.jad.2017.03.063

Dal Farra, F., Risio, R. G., Vismara, L., and Bergna, A. (2021). Effectiveness
of osteopathic interventions in chronic non-specific low back pain: A
systematic review and meta-analysis. Complement Ther. Med. 56, 102616.
doi: 10.1016/j.ctim.2020.102616

Gaitán, J. M., Boots, E. A., Dougherty, R. J., Ma, Y., Edwards, D. F., Mitchell, C. C.,
et al. (2020). Protocol of aerobic exercise and cognitive health (REACH): A pilot study.
J. Alzheimers Dis. Rep. 4, 107–121. doi: 10.3233/ADR-200180

Kim, Y., Kim, J., Kim, M., Song, K., and Choi, M. (2023). Association
of depressive mood and frailty with mortality and health care utilization:
korean national cohort study. J. Am. Med. Dir. Assoc. 3, S1525–8610(23)00103-2.
doi: 10.1016/j.jamda.2023.01.025

Liu, C., Wong, P. Y., Chung, Y. L., Chow, S. K. H., Cheung, W. H., Law, S. W.,
et al. (2023). Deciphering the “obesity paradox” in the elderly: A systematic review and
meta-analysis of sarcopenic obesity. Obes. Rev. 24, e13534. doi: 10.1111/obr.13534

Liu, Y., Hou, X., Tang, Z., Zhang, H., and Liu, J. (2022). The effect of different types
of physical activity on cognitive reaction time in older adults in China. Front. Public
Health. 10, 1051308. doi: 10.3389/fpubh.2022.1051308

Nawrat-Szołtysik, A., Sieradzka, M., Nowacka-Chmielewska, M., Piejko, L., Duda,
J., Brachman, A., et al. (2022). Effect of whole-body vibration training on selected
intrinsic risk factors in women aged 60+ at fall risk: A randomized controlled trial.
Int. J. Environ. Res. Public Health. 19, 17066. doi: 10.3390/ijerph192417066

OECD (2023). “Elderly population” (indicator). doi: 10.1787/8d805ea1-en

Rudnicka, E., Napierała, P., Podfigurna, A., Meczekalski, B., and Smolarczyk, R.
(2020). The World Health Organization approach to healthy ageing. Maturitas. 139,
6–11. doi: 10.1016/j.maturitas.2020.05.018

Sá-Caputo, D. D. C., Da Costa, P. R., Pacheco-Lima, R., Kutter, C., Costa-
Cavalcanti, R., Mantilla-Giehl, P., et al. (2014). Is whole body vibration exercise a viable
option for individuals with Alzheimer’s Disease? Public Health Research. 4, 136–143.
doi: 10.5923/j.phr.20140404.05

Salthouse, T. A. (2019). Trajectories of normal cognitive aging. Psychol. Aging. 34,
17–24. doi: 10.1037/pag0000288

Tseng, S. Y., Lai, C. L., Ko, C. P., Chang, Y. K., Fan, H. C., Wang, C. H., et al. (2023).
The effectiveness of whole-body vibration and heat therapy on the muscle strength,
flexibility, and balance abilities of elderly groups. Int. J. Environ. Res. Public Health. 20,
1650. doi: 10.3390/ijerph20021650

United Nations (2019). Department of Economic and Social Affairs, Population
Division. World Population Ageing (ST/ESA/SER.A/444).

Frontiers in AgingNeuroscience 03 frontiersin.org

https://doi.org/10.3389/fnagi.2023.1191281
https://doi.org/10.1016/j.juro.2013.07.011
https://doi.org/10.3390/biology11081238
https://doi.org/10.1016/j.arr.2023.101892
https://doi.org/10.4321/S1137-66272011000200011
https://doi.org/10.3390/nu12123759
https://doi.org/10.1111/psyg.12674
https://doi.org/10.1016/j.bbr.2018.08.023
https://doi.org/10.1136/bmjopen-2018-026308
https://doi.org/10.1016/j.cub.2016.04.016
https://doi.org/10.1038/s43587-021-00093-9
https://doi.org/10.1016/j.bbr.2022.113933
https://doi.org/10.1371/journal.pone.0135932
https://doi.org/10.1016/j.jad.2017.03.063
https://doi.org/10.1016/j.ctim.2020.102616
https://doi.org/10.3233/ADR-200180
https://doi.org/10.1016/j.jamda.2023.01.025
https://doi.org/10.1111/obr.13534
https://doi.org/10.3389/fpubh.2022.1051308
https://doi.org/10.3390/ijerph192417066
https://doi.org/10.1787/8d805ea1-en
https://doi.org/10.1016/j.maturitas.2020.05.018
https://doi.org/10.5923/j.phr.20140404.05
https://doi.org/10.1037/pag0000288
https://doi.org/10.3390/ijerph20021650
https://www.frontiersin.org/journals/aging-neuroscience
https://www.frontiersin.org

	Editorial: Non-pharmacological interventions in healthy and pathological aging: Facts and perspectives
	Introduction
	Conclusion
	Author contributions
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


